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1. IEJIM OCBOEHMS JUCIUAILIMHEI (MOLYJIST)

1.1 LIem): NOJY4YCHUC 0a30BBIX 3HAHUM 10 TEXHOJIOTH-SIM NOCTPOCHUS OCHOBHBIX PAAUOTCXHUYCCKUX CUCTCM Ha OCHOBC
HAHOTEXHOJIOTHH.

1.2|3apaun:

1.3]- TNOJTyUCHUEC 3HaHUH O (l)OTOHHbIX METOAaX, IPUMCHACMBIX B 3a/la4aX NPOCKTUPOBAHUS PAAUOTCXHUICCKUX CUCTEM
JIOKalluM, HaBUT'allly, NI€peaaiu I/IH(i)OpMaL[I/II/I;

1.4|- u3yueHue mpUKIaTHEIX 33/1a4 HCTIONB30BAHUS KOMIIOHCHTOB M YCTPOICTB PaAnO(pOTOHHUKH JUIS CO3TaHMs YCTPOICTB
reHepalyy, nprueMa u 00paboTKu CHIHAIOB paJlMOANAIa30Ha.

2. MECTO JUCHUATUIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Huxn (pazgen) OIT: |Bl .B.JIB.03

2.1|TpeGoBaHus Kk NpeIBaAPUTE/ILHOI NIOArOTOBKE 00y4YaloIerocs:

2.1.1|TeTepocTpyKTypHasi ONTO3JIEKTPOHUKA

2.1.2| MuKpOIpoIieCCOpHbIE CUCTEMBI

2.1.3|HayuHo-uccnenopatenbckas paboTa

2.1.4|Ontuka 1 GOTOHUKA HAHOCTPYKTYP

2.1.5|OnTUKO-3/1EKTPOHHBIE CUCTEMBI

2.1.6|Ontuyeckue ycTpoicTBa B paiuOTEXHUKE

2.1.7|Ycrpoiicta IIOC B paguodoToHuke

2.1.8|Cuctemsl ABTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHUA B MUKPO3JICKTPOHUKE

2.1.9|Texnonornueckast (IPOEKTHO-TEXHONOTMYECKasl) MPaKTHKa

2.1.10|Mudposas 06paboTKa CUIHAIOB

2.1.11|CereBble HHHOPMALIMOHHBIE TEXHOJIOTHU

22| IucunnjauHbl (MOAY/IN) U PAKTUKH, IJIs1 KOTOPBIX 0CBOEHHE JTAHHOI AUCUUILIMHBI (MOIYJIsl) HEOOXOIMMO KaK
npejLIecTBYyIoOLIee:

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUSI IVCLITIINHBI
(MOJLYJIST)

MK-3: CnocodeH npoBoANTH HAYYHO-HCCJIEI0BATEIbCKIE Pa3padoTKH M0 OT/AeJbHbIM Pa3aeiaM TeMbl

MK-3.1. OcyuiecTBisier npoBeaeHue padoT Mo 00padoTKe U AHAJIN3Y HAYYHO-TEXHHYECKO0il MH(OpMaluU U Pe3yJILTATOB
HCCJIeI0BaHUIT

3HaTh

OCHOBHBI€ MTPUHIMIIBI, KOHLETIMH, PU3MYECKHE U MATEMAaTHYECKAE MOJIEIH, METOJIbI U METOJUKH, IPUMEHSIEMBbIE JIJIS TIOJTY4YEHUS,
00paboTKH U aHAJIN3a HAYYHO-TEXHUYECKOH MH(POpMALIUU U PE3YJIBTATOB UCCIIEOBAHUSL.

YMmern

WCIIOJIb30BaTh OOIICTIPUHSATHIE METO/Ibl M METOAMKH JJISl TIOTY4eHUs], 00pabOTKU M aHAJIM3a HAYYHO-TEXHHUYECKOH HH(pOpMALIUU U
Pe3ybTaTOB UCCIIEIOBAHUSI.

Baagern

HaBBIKAMHU NPOBEACTHHS pa0oT 1o 00paboTKe U aHaIN3y HAYYHO-TEXHHUYECKOH MH(OPMALIUU U PE3yIbTaTOB UCCIICIOBAHUIA.

IIK-3.2. [InanupyeT NporpaMmMy Hay4HO-TeXHHYECKOI'0 HCCJIeI0BAHNS, IPOBOJUT IKCIIEPHUMEHT B COOTBETCTBHM C
IIPOrpaMMoii, coCTaBJIsIeT OTYeT COrJIaCHO HOPMATHBHOI JOKYMEHTALMHI

3HaTh

MIPUHIMIIBI TUTAHUPOBAHUS HAYYHO-TEXHHYECKOT'O HCCIIE0BaHUS, Pa3pabOTKH MPOrpaMMbl ITPOBEIEHHS SKCIIEPUMEHTOB,
HOPMATUBHYIO JOKYMEHTALIUIO, UCIIOJIb3YEMYIO JUIsl COCTABIICHUS OTYETa O HAYYHO-TEXHHUYECKHX HCCIICIOBAHMSIX.

YMmern

IUTAHUPOBATh HAYYHO-TEXHHUYECKOE HCCIIEJOBaHUE, pa3pabaThiBaTh IPOrpaMMy IIPOBEACHUS SKCIIEPUMEHTOB, UCIIOJIb30BaTh
HOPMATUBHYIO JOKYMEHTALIUIO JIUIsl COCTABJICHUS OTYETa O HAYYHO-TEXHUYECKHUX HUCCIICAOBAHUSX.

Baapern

HaBbIKAMH TUTAHUPOBAHUS U COCTABIICHHUS POrPaMMbl HAYYHO-TEXHHUYECKOTO HCCIICA0BAHMS, pa3pab0oTKU MPOrpaMMbl IPOBEICHHS
SKCIEPUMEHTOB, COCTABIICHUSI OTYETA O HAYYHO-TEXHUYECKHUX UCCIICAOBAHUSX.

ITK-4: CnocoGeH pa3padaTbiBaTh NePBUYHbIA U YTOYHEHHbIi BADHAHT CXeMOTeXHUYECKOI'0 ONIMCAHUS AHAJIOTOBBIX 0JI0KOB
Paano(OTOHHBIX YCTPOICTB ¢ NPOBeJeHHeM OLIEHOYHOI0 pacyeTa UX apaMeTpoB

MIK-4.1. Onpenessier YncjaeHHbIe 3HAYE€HUSI TEXHUYECKHX XapAKTEPHCTUK aAHAJIOTOBBIX 0JIOKOB Paguo¢OTOHHBIX YCTPOHCTB




3HaTh

OCHOBHBIEC TEXHUYECKUE XapaKTEPUCTUKU aHAJIOrOBBIX OJIOKOB Painio()OTOHHBIX YCTPOMCTB.

YMmern

OIpEe/ENIsATh YUCICHHbIC 3HAYCHUS TEXHUYECKUX XapaKTEPUCTUK aHAJIOTOBBIX OJIOKOB PaliO()OTOHHBIX YCTPOUCTB.

Baagern

HaBBIKMMH ONPEICTICHUS YUCIICHHBIX 3HAYEHUH TEXHIMYECKUX XapaKTePUCTHK aHAIOTOBBIX OJIOKOB parod)OTOHHBIX YCTPOICTB.

IK-4.2. Pa3pabaTbiBaeT cCXeMOTEXHUYECKHE PelIeHNs AHAJIOTOBBIX 0JI0KOB paiu0()OTOHHBIX YCTPOHCTB, B TOM YHCJIe €
HCIIO0/IB30BAHNEM TEXHOJOTH4eCKON MIaT(opMBbl

3HaTh

OCHOBBI CXEMOTEXHHUKH PaJUOTEXHUUYECKIX YCTPOUCTB, CXeMOTEXHHUKU aHAJIOTOBBIX OJIOKOB pajino)OTOHHBIX YCTPOUCTB,
PpaanoOTOHHBIX YCTPOWCTB, CYLIECTBYIOIINE CXEMOTEXHUYECKHUE PEIICHUSI C UCTIOJIb30BAHUEM TEXHOJIOTHY €CKOH TIATQOPMBI.
YMmers

pa3pabaThIBaTh CXEMOTEXHHUYECKHE PELICHUS aHAIOTOBBIX OJIOKOB PaIOopOTOHHBIX YCTPOUCTB.

Baapern

HaBBIKAMHU MCIIOJIb30BAHUS TEXHOJIOIHYECKOH MIaT(OpMBI 115l pa3pabOTKU CXEMOTEXHUKOIO PELICHHs aHAIOTrOBBIX OJIOKOB
PpaanodOTOHHBIX YCTPOUCTB.

I1K-4.3. UHTerpupyeT cXeMOTeXHHYECKHE PellieHHs] AHAJIOTOBbIX 0/10KOB Paiu0(OTOHHBIX YCTPOHCTB B COCTaB
CJI0KHO(PYHKIIMOHAILHOT 0 0J10Ka

3HaTh

MPUHIUIBI HHTETPAIMH CXeMOTEXHUYESCKUX PEIICHUH aHATOTOBBIX OJIOKOB PaqroOTOHHBIX YCTPONCTB B COCTaB

CIIO)KHO() YHIIMOHAIBHOT'O OJIOKA.

Ymersn

HMHTETPUPOBATH CXEMOTEXHUYCCKHUE PEIICHHUS aHAIOTOBBIX OJIOKOB paJino()OTOHHBIX YCTPOWCTB B COCTAB CIOKHO(D YHIIMOHAILHOTO
6s10Ka.

Baagers

HaBBIKAMH HHTETPUPOBAHHUS CXEMOTEXHUYCCKHUX PEIICHHH aHAIOTOBBIX OJI0KOB pano() OTOHHBIX YCTPOMCTB B COCTAB

CIIO)KHO() YHIIMOHAIBHOT'O OJIOKA.

B pe3yabrare ocBOeHUs TUCHMILINHBI (MOAYJIS) 00Y4aAIOUIUICH 10JKEH

3.1{3narn:

3.1.1|ocHOBHBIC NPHHIMIIBI, KOHICTIIMH, (PU3NYCCKUE K MATEMATHYCCKHE MOJISIIH, METObI X METOUKH, TPUMCHSCMBIC [T
HOTy4eHus1, 00pabOTKH U aHAJIN3a HAYYHO-TEXHUYECKON HH(POPMAIMU U Pe3yIbTaTOB UCCIEAOBAHUS; IPUHLIUIIBI
IUTAHUPOBAHUS HAYYHO-TEXHUYECKOT0 UCCIIEA0BAHMS, pa3paOb0TKU IPOrpaMMBbl IIPOBEAEHHS SKCIIEPUMEHTOB, HOPMAaTUBHYIO
JIOKyMEHTAIIUIO, UCTIONIb3yEMYIO IJIsl COCTABIIEHHS OTUYETa O HAyYHO-TEXHUUECKHUX UCCIIE0BaHUAX; OCHOBHbIE TEXHUIECKUE
XapaKTEePUCTHKY aHAJIOTOBBIX OJIOKOB pagro(OTOHHBIX YCTPOICTB; OCHOBBI CXEMOTEXHHUKHU PaJHOTCXHIYECKUX YCTPOIHCTB,
CXEMOTEXHHUKHN aHAJIOTOBBIX OJIOKOB PAJMO(OTOHHEIX YCTPONUCTB, paJio(OTOHHBIX YCTPOHCTB, CYIICCTBYIONIHE
CXEMOTEXHUUECKUE PELIEHHS C UCIOIb30BAaHUEM TEXHOIOIMYECKON MIaThOPMBI; IPUHIUIIBI HHTErPALUH
CXEMOTEXHUUECKUX PEILIEHUH aHAIOrOBbIX OJIOKOB PaJuo(pOTOHHBIX YCTPONUCTB B COCTAB CIIOKHO] YHIIMOHAIBHOTO OJIOKA.

3.2|YmeTn:

3.2.1|ucmosnb30BaTh OOIICIPUHATHIC METO/IBI U METOAMKH JUIs TOJTYYeHMs, 00paOO0TKU U aHAIN3a HAYYHO-TEXHHYECKOH
MH(OPMAITUH U PE3yIbTATOB UCCIICIOBAHMUS; INITAHUPOBATH HAYIHO-TEXHUUECKOE UCCIIEIOBAaHIE, pa3padaThiBaTh MPOrpaMmy
MPOBEICHUS KCIIEPUMEHTOB, UCIIONIB30BATh HOPMATUBHYIO JIOKYMEHTAITHIO JIJIsl COCTABJICHHSI OTYETa O HAYIHO
~-TEXHUYECKUX HCCIIENOBAHUAK; ONPEACIATH YMCICHHbBIC 3HAYCHUSI TEXHUUECKMX XapaKTEPHUCTHK aHAJIOrOBBIX OJIOKOB
PamuoQOTOHHBIX YCTPONCTB; pa3pabaThIBaTh CXEMOTEXHHYECKHE PEIICHHSI aHAJIOTOBBIX OJIOKOB Paqro()OTOHHBIX
YCTPOMCTB; MHTETPUPOBATH CXEMOTEXHHUECKHE PEIICHHS aHATOTOBBIX OJIOKOB Pao()OTOHHBIX YCTPOMCTB B COCTAB
CIIO)KHO() YHIIMOHAIBHOT'O OJIOKA.

3.3|Bmanern:

3.3.1|HaBbIKaMH MIPOBEACTHUSI paOOT MO 00PAOOTKE M aHATM3Y HAYIHO-TEXHUIESCKON NH(POPMAIIUH 1 PE3yTbTaTOB UCCIICIOBAHUIA;
HaBBIKAMH TJTAHUPOBAHUS U COCTABIICHHUS MPOTrPAMMBbI HAYIHO-TEXHUIECKOTO UCCICOBAHMUS, Pa3pabOTKH MPOrPaMMBI
MPOBEICHUS KCIIEPUMEHTOB, COCTABIICHHUS OTYETa O HAYYHO-TEXHHMYCCKUX HCCIICMOBAHMSX; HABBIKUMH OMPEACTICHHS
YHUCIICHHBIX 3HAYCHU I TEXHUIECKHX XapaKTEPUCTHK aHAIOTOBBIX OJIOKOB paJMO(pOTOHHBIX YCTPOWCTB; HABBIKAMU
WCIIOIb30BAHMUS TEXHOIOTMYECKON TIaT(HOPMBI ISl pa3paboTKi CXEMOTEXHHKOTO PEIICHHUST aHAIOTOBBIX OJIOKOB
PamuoOPOTOHHBIX YCTPONCTB; HABBIKAMH MHTETPUPOBAHMS CXEMOTEXHIMYCCKUX PEIICHU aHAJIOTOBBIX OJIOKOB
paaro(OTOHHBIX YCTPOICTB B COCTAB CIIOXKHO(MYHIIMOHAIEHOTO OJIOKa.

4. CTPYKTYPA U COJEPKAHME IV COUILINHBI (MOIYJISI)

Kon HaumenoBanmue pa3jienoB u Tem /Buj 3ansatusi/| Cemectp / | Haco | Komneren- | Jlutepatypa dopma
3aHATHA Kvbnce 107071 KOHTDOJIA
Pazpges 1. Kinacenpuxanus HaHopa3MepHbIX
00BbEKTOB.

1.1 Beenenue. /Tema/ 8 0




1.2 Bsoanas neknysi. OCHOBHBIE TOHATHS U 2 JI1.1J12.1 J12.2 DK3aMeH.
olpeseneHus B o0nacTu HaHocucTeM. Pazmep u J12.3
pa3MepHoCTb B (u3nke TBepaoro tena. OObeKThI ¢ 31225354
MTOHM)KEHHOH pa3MepHocThio. KBaHTOBaHME 3536 93728
HMITYJIbCa M SHEPTUH HOCTUTENeH Toka  /JIex/
1.3 Knaccugukanyst HaHopasMepHbIX 00bexToB. /Tema/ 0
1.4 Knaccudukanus HaHOpa3MEpHBIX 0OBEKTOB - 2 DK3aMeH.
KBaHTOBBIE sIMBI, KBAHTOBBIC HUTH ¥ KBAHTOBBIC 2103233 34
Touku. /JIex/ 3536 37 B8
1.5 Ionstue rerepocTpykTyphl. CrieKTp HocuTenei 2 DK3aMeH.
TOKa, I3MEHEHUE ONTHYECKUX U 2JIEKTPOHHBIX 010203 D4
cBo¥CTB. /JIex/ 3556 37 38
1.6 Knaccugukanus HanopasMepHbIx 00bekToB. /Cp/ 4 AHanutryeckuit
D1 32 33 D4 | oTuéT. DK3aMeEH.
3536 37 28
Pa3nen 2. Merono10ruu  co31aHHUA
HAHOCHCTEM.
2.1 Mertononorun co3naHus HaHocucreMm. /Tema/ 0
2.2 JIBe MeTof0noru CO34aHUSI HAaHOCHUCTEM: 2 DK3aMeH.
TEXHOJIOTMH CaMOOPraHu3aluu U CaMOCOOpKU 321323354
"cHU3y BBEPX'", U TEXHOJIOIHU 3536 93728
HaHOCTPYKTypupoBaHus "CBepxy BHU3".
IpenmyrmectBa u Henoctatky. /JIex/
2.3 CriocoOBblI MOJTYy4YEeHUs] KBAHTOBOPAa3MEPHBIX 2 DK3aMeH.
CTPYKTYp. Dnu-Takcusi. /JIex/ 313233 54
3536 37 28
2.4 JlabopaTophas pabota 1. OCHOBBI BAKyyMHOM 4 Oruer o
TEXHHUKU U TeXHOIOruu. /J1ab/ D1 32 33 D4 | nabopaTopHOit
3536 937 28 pabore.
DK3aMeH.
2.5 JlabopaTophas pabora 2. O3HaKOMIIEHHE C 4 Oryer o
TEXHOJIOIME MOJIEKYISIPHO-TY4€BON SIUTaKCHU. D122 23 D4 | nabopatopHoii
/J1ab/ D526 27 D8 pabore.
DK3aMeH.
2.6 Meronomorun co3manusi HanocucteMm. /Cp/ 8 AHanutryeckuit
D1 32 33 D4 | oTuéT. DK3aMeEH.
3536 937 28
Pazges 3. TexHO10rMM HAHOCTPYKTYPHPOBAHUSI.
3.1 TexHOmornu HaHOCTPYKTypupoBanus. /Tema/ 0
3.2 TexHnonmornu HaHOCTpYKTypupoBanus. [lonstue o 4 DK3aMeH.
TEXHOJIOTHSX U METOJIaX HAHOIUTOTPa(UH: 312205354
3JIEKTPOHHO-J1y4€Basi, HAHOUMIIPUHT, 3526 97 38
¢doxycupoBaHHbIE HOHHBIE ITy4KkH. CI0cO0OBI
nonyderus ¢yo-100 um tononoruii. /JIex/
33 JlabopaTopHas pabora 3. TexHOIOrUs 37I€KTPOHHON 4 Oryer o
HaHonurorpaduu. /J1ad/ D1 32 33 D4 | nabopaTopHOit
3536 937 28 pabore.
DK3aMeH.
34 JlabopaTophas pabora 4. Ilomy4yeHne TOHKMX 4 Oryer o
METaJUINYECKUX TNIEHOK METOIOM D1 32 33 D4 | nabopaTopHOit
TEPMOBAKYYMHOI'0O HCIIAPEHUS. D596 07 98 pabore.
/J1a6/ DK3aMeH.
3.5 TexHonoruu HaHocTpyKTypupoBanus. /Cp/ 10 AHanuTryeckuit
D1 32 33 D4 | oTuéT. DK3aMEH.
3536 37 28
Paznen 4. U3mepeHue 3j1eKTPOHHBIX
TPAHCHOPTHBIX H ONTHYECKUX CBOICTB
HAHOCTPYKTYP M HAHOCHCTEM.
4.1 W3mepenne 3neKTpOHHBIX TPAHCTIOPTHBIX U 0

OITHYECKUX CBOMCTB HAHOCTPYKTYDP M HAHOCHUCTEM.
/Tema/




42 MeTo/b! HCCIeIOBaHUS CTPYKTYPBI K MOP(OJIOTUH DK3aMeH.

HaHO000bekTOB. Hanopenbed moBepxHocTu. /JIek/ 31225354
3536 37 28

43 Kpucrannuueckast cTpyKTypa HAaHOOOBEKTOB U DK3aMeH.

croeB. XuMuueckuit cocras. /JIex/ 3122 33 54
3536 37 28

44 Vi3mMepeHue IEeKTPOHHBIX TPAHCIIOPTHBIX U AHaNMUTHYECKUI
OIITMYECKUX CBOMCTB HAHOCTPYKTYP U HAHOCHCTEM. D1 32 33 D4 | oT4éT. DK3aMEH.
/Cp/ 3536 37 28
Pasnea S. Texnosorn4eckune npouecchbl CoO31aHus
HAHOYJIEKTPOHHBIX MPHOOPOB.

5.1 TeXHOIOrn4ecKre MPOIEeCChHl CO3IaHUS
HAHOJIEKTPOHHBIX MPUOOpoB. /Tema/

5.2 Vi3mMepeHue IEeKTPOHHBIX TPAHCIIOPTHBIX U DK3aMeH.
ONTUYECKUX CBOWCTB HAHOCTPYKTYP U HAHOCHUCTEM. 312205354
V3mepeHue NOABXHOCTU U KOHLIEHTPALUU 3536 937 28
HocuTenel Toka. /JIex/

53 ONTHKO-CHEKTPAIbHBIC U3MEPEHUS CIICKTPOB DK3aMeH.
TIOTJIOLEHHUS, IPOITYCKAHUS U 012253 54
¢oromromuHectieHnu. /JIex/ 3536 37 28

54 JlaGopaTtopHas paborta 5. ATOMHOCHIIOBast JI3.1J13.2 Ortuer no
MUKpockomust. /JIa6/ 3132 33 B4 | nabopatopHO#

35 36 37 28 [pabore. Dx3ameH.

5.5 JlabopaTophas pabora 6. OCHOBBI H3MEPEHUIA Oruer o
[1apaMeTpOB METOIOM PacTPOBOI! AIEKTPOHHOM D152 33 B4 | nabopartopHoii
MuKpockornu.  /J1a6/ 35 26 D7 28 |pabote. Dk3aMeH.

5.6 TexHOMorn4ecKue Npoueccyl CoO3AaHNs AHanutryeckuit
HAaHODJIEKTPOHHBIX MpuodopoB. /Cp/ D1 D22 23 D4 | oTyér. Dx3ameH.

3536 37 28
Pa3zpgest 6. TexHoJioruuecKue Npouecchl CO3AAHUS
HAHOYJIEKTPOHHBIX MPHGOPOB.

6.1 TeXHOIOrn4ecKne MPOIEeCChHl CO3IaHUS
HAHOJIEKTPOHHBIX MPHOOpoB. /Tema/

6.2 TexHoaorn4eckue Nporecch Co3AaHus DK3aMeH.
HaHOYIEKTPOHHBIX PUOOPOB. MOHONMUTHAS 31323354
MHTETPaLWsl SJIeMEHTOB. /JIeK/ 3556 37 238

6.3 IToHsATHE U CTPYKTYPA TEXHOIOTUYECKOTO DK3aMeH.
Mapipyra. JIutorpadus, MeTauu3anus, 31323354
IU1a3MOXUMHYECKHE Tporiecchl. KOHTponbHbIE D556 D7 D8
oneparuu. /JIex/

6.4 TexHOMOrn4ecKre Nporecchl Co3AaHus AHanutryeckui
HAaHODJIEKTPOHHBIX MpuoOopoB. /Cp/ 31 22 33 D4 | oTyér. Dx3ameH.

3536 37 28
Pazgen 7. KoHcTpyKkumMy ¥ TeXHOJIOTHH CO3aHUS
OCHOBHBIX AKTHBHBIX H MACCHBHBIX )JIEMEHTOB
ONTOIEKTPOHUKH 1 Pagno-(hOTOHHKH.

7.1 KOHCTPYKIMHU 1 TEXHOJOTHH CO3JIaHUSI OCHOBHBIX
AKTHUBHBIX M IIACCUBHBIX 3JIEMCHTOB
OIITORJIEKTPOHUKY U paauopoToHuku. /Tema/

7.2 KOHCTPYKIMHU 1 TEXHOJOTHH CO3JIaHUSI OCHOBHBIX DK3aMeH.
AKTUBHBIX U NTACCHBHBIX 3JIEMEHTOB 012205354
OINTO3JIEKTPOHHUKH U paAuoPOTOHUKH. /JIex/ 3556 97 38

7.3 [lonynpoBoauukoBeli nazep. Mogynsarop. DK3aMeH.
®Dotonerexrop. Criekrpanbuble GUILTPLL. /JIek/ 321323354

3536 37 28

7.4 JlabopaTophas pabora 7. I3amepeHue napameTpoB Ortyer o
HOJIYNIPOBOAHUKOBBIX CTYPKTYP 4X 30HJOBBIM D122 23 D4 | nabopartopHoii
metoaom. /J1a6/ D5 D6 D7 D8 |pabdore. Dk3amMeH.




7.5 JlabopaTophas pabora 8. Onruueckue 8 4 Oruer o
MHUKPO30H/I0BbIC n3Mepenust. /J1ao/ D1 3233 D4 | nabopaTopHOii
D596 27 D8 |pabote. Dx3ameH.
7.6 KOHCTPYKIMH ¥ TEXHOIOTHH CO3/IaHHS OCHOBHBIX 8 5 AHaTUTHYECKUIA
AKTHB-HBIX M TACCUBHBIX 3JIEMECHTOB D1 22 93 D4 | oTuér. DKk3amMeH.
OITO3JIEKTPOHHUKH U paauooToHuku. /Cp/ 3556 97 38
Pa3nen 8. [Ipome:kyrounas arrecranus.
8.1 IloaroroBka K aTTecTalMu, MHASI KOHTAKTHAS 8 0
pabora. /Tema/
8.2 IToxroroBka K sk3aMeHy. /OK3aMeH/ 8 26,65 KonTponbHbie
21032323 34 BOIPOCHI.
3536 937 28
83 Koncynbranums nepen sx3amenom. /Kue/ 8 2
8.4 Ipuém sx3amena. /MKP/ 8 0,35 KoHTponbHbIe
BOIPOCHL.

5. OIEHOYHBIE MATEPHAJIBI IO JUCOUIIIMHE (MOJYJIIO)

OreHOUHBIE MaTepUalIbl IPUBEICHBI B IPUIIOKEHUHU K paboueil mporpaMme TUCHUILIMHBL (CM. JOKYMEHT "OLeHOUHbIE MaTepualbl o
JcnuiuinHe "BBeneHue B COBpeMEHHbIE HAHOTEXHOIOMU ")

6. YYHEBHO-METO/MYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemas iuTeparypa

6.1.1. OcHoBHas JMTepaTypa

Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | Komuuectso/
rox Ha3BaHue ObC
JI1.1 |Iumkun I'.T., Arees  |HanosnexkrpoHuka. DneMeHTbl, IpUOOpLI, ycTpoiicTea : yued. [M.: BUHOM. 978-5-9963-
M. rocobue JlabopaTopus 0638-1
3HaHwmi, 2011,
408c.
6.1.2. lono/IHUTeIBbHAS JIUTEPaTYpa
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | Komuuectso/
rox Ha3BaHue ObC
JI2.1 |Pepkonkos .11, Hanomarepuaisl : yue6. nocobue M.: BMUHOM. 978-5-9963-
JleBuna B.B., JlabopaTopus 0345-8
Jzumzurypu 3.1 3Hanui, 2010,
365c.
JI2.2  |Maprunec-/yapt k. |HaHOTEXHOIOIUY U1t MUKPO- U ONTO3JIEKTPOHUKH M.: Texnocdepa, |978-5-94836-
M., Maprun-ITanma P. 2009, 368c. 209-0
JIx., Arymno-Pyena
JI2.3 |Iumkun I'.T'., Areee  |HanosnexkrpoHuka. DneMeHThl, IpUOOpHI, ycTpoiicTea : yued. [M.: BUHOM. 978-5-9963-
M. rocobue JlabopaTopus 0638-1
3HaHwmi, 2011,
408c.
6.1.3. Metoauueckue pa3padoTku
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KomuuectBo/
rox Ha3BaHue ObC
JI3.1 |ABaueB A.IL, Mertonp! aHaIM3a MUKpO- U HaHOcUCTeM. M3ydenue yctpoiictBa|Ps3zans: PULL R
Bumnskos H.B., 1 NIPUHIIMIIOB Pa0OTHl CKAaHUPYIOLIETO 30HA0BOr0 Mukpockona (PTPTY, 2016,  [https://elib.rsre

Bopo6res 10.B., Prioun
H.B.

NanoEducator : Metogudeckne ykazaHus

u.ru/ebs/downl
0ad/967




Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | Konmuecto/
rox Ha3BaHue ObC
JI3.2 |ABaueB A.IL, Mertozbl aHaIM3a MUKPO- M HaHocucTeM. [lonydeHue Psizanb: PUL] ,
Bumnskos H.B., n3o0paxenus nopepxuoctd C3M NanoEducator B pexume PI'PTY, 2016, [https://elib.rsre
Bopobses 10.B., aTOMHO-CHJIOBOH MUKDPOCKOIHUHY : MeToauuecKre yKa3aHHs u.ru/ebs/downl
Pri6un H.B. 0ad/969
6.2. [lepeuens pecypcoB HH(OPMAIMOHHO-TEJIeKOMMYHHKANMOHHO¥ ceTu "HTepHeT"

31 |1) DnexTpoHHO-OMOIMOTEUHAs cucteMa «Jlauby, pexkuM ocryna — ¢ modoro kommnetorepa PIPTY 6e3 napos:
https://e.lanbook.com/

32  |2) DnexrpoHHO-OnONIMOTEeYHast cuctema «IPRbooksy, pexnm goctymna — ¢ ro6oro komnsio-tepa PIPTY 6e3 mapois, u3s cetn
MHTEpHET 1o napointo: https:/iprbookshop.ru/

33  [[opTan MapmpyTHOro o0y4eHus B 001acTi HaHoTexXHooruit: https://www.nanoobr.ru/

54  |Karanor Hay4HO-00pa30BaTEeIBHBIX PECYPCOB MUl HAHOMHAYCTpHU: http://nano.fcior.edu.ru/

35 |Poccuiickast Koprioparys HaHoTexHonoruit «PocHanoy: http://www.rusnano.com/

36 |Poccuiickas HalMOHaJIbHAs HAHOTEXHOJOTMYecKas ceTh: https://www.rusnanonet.ru/

37 |HamumoHanbHasi HAHOTEXHOJIIOTHYECKas ceTh: http://www.portalnano.ru/

28 |ba3a JaHHBIX CBOWCTB MONYPOBOIHUKOBBIX HaHOMATepraoB: https://www.matprop.ru/

6.3 IlepeyeHs NpOrpaMMHOro odecrneyeHus 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepevyeHb JIMIIEH3HOHHOI'0 U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOI0 00eciedeHusl, B TOM YHUCJIe 0TeYeCTBEHHOI 0

MPON3BOJCTBA

HaunmenoBanue Onucanue

6.3.2 IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUILIMHBI (MOAYJIA)

267 y4eOHO-aIMUHHCTPAaTUBHBII Kopmyc. YueOHas ayauTopusl Ul NPOBENCHUS Y4EOHBIX 3aHATUM JIEKIHMOHHOTO U
CEMHUHAPCKOr0 THIIA, NMPAKTHYECKUX 3aHITHUH, TPYNIOBBIX U WHAMBHUAYAJIbHBIX KOHCYJbTalMi, TEKYIIEro KOHTPOJIS U
NpoMeXyTo4HOl arrecTaiu  CrenuanusupoBaHHas Mebenb. 80 MecT, focka. MynbTUMenuitHoe 000pyAOBaHUE,
KOMIIBIOTED.

42 yueOHO-aIMMHUCTPAaTUBHBIH Kopityc. YueOHast nabopaTtopus 24 Mecta, MyiabTuMenua npoextop Ben QMP575, nocka

2 MarHUTHO-MapKepHas, 3 KOMIBIOTepa, 3 u3MepurenbHeIX npudopa NanoEducator, ycTpoCTBO 3aTOYKH/TpaBiICHHS
30H110B, 2 cnekTpomerpa CD-26,Bonbr™Merpsl B7-21A(3mit.)
46 (46-48) yueOHO-aJIMUHUCTPATUBHBIA KOpIyC. PervoHanbHBIi LIEHTP 30HJO0BOH MHKPOCKONHUH KOJUIEKTUBHOI'O
nosnb3oBanus (PL3Mkn) 10 mect, MynbTUMenuiiHOe 000pyAOBaHKHE, MapKepHasi JOCKa, CICUATU3UPOBaHHAs MeOeb,
KOMIIBIOTED, HKpaH, aTOMHO-CIWJIOBOM MHUKpOCKoN «Smena-By; ckaHupyomui
30HJIOBBI MHKpOCKON «Solver-Proy; 30HJI0Bast
HaHonaOopaTopust «Ntegra Aura»; YHUBEpCaJbHbIH aBTOMATU3MPOBAHHBIN CIIEKTPOMETpUYECKHH Komiuieke «Ntegra
3 Spectra»; pacTpoBbIii 31€KTPOHHBIH MUKpockon «JSM 6410LVy; peHTreHO(TyOpEeCIIeHTHBIN
cnekrpometp «QUANT-X»;
ATOMHO-a0COpOLIMOHHBIN crieKTpoMeTp «contrAA 600»;
ONITUYECKUM MeTanorpaduueckuii MUKpOCKOIL;
STM-ronoBka C MPEeAYCHINTEIEM, YHUBEPCAJIbHBIH aBTOMATU3MPOBAHHBIM CIIEKTPOMETPUYECKUH KOMIUIEKC JUIS
HCCIIE0BaHUS ONTHYECKUX U AIEKTPOYU3NUECKUX XapaKTEPUCTUK HaHOMaTepHuasoB U HaHocTpykTyp Vurerpa CIIEKTPA
203 yueOHO-aAMUHUCTPATUBHBIA KOpIyC. YueOHasi ayAMTOpHUs Ul NPOBENCHUS 3aHATUN JIEKIIMOHHOTO TUIIA, 3aHATUIH
CEMUHAPCKOr0 THUIIA, NPAaKTUYECKUX 3aHATHH, B TOM 4YHUCIE BBINOJHEHUsS Y4eOHBIX, KYPCOBBIX M JIUIUIOMHBIX padoT,
4 IPYNNOBBIX M MHAMBUAYAJIbHBIX KOHCYAbTAllMH, TEKYLIEr0 KOHTPOJISL M IPOMEXYTOUHOH aTTecTaluy, Al
caMmocTosTeNbHOU paboThl  CrenmanbHas Me6ens (30 mocagouHbIX MECTa), KOMIIBIOTEP ¢ BO3MOXKHOCTBIO MOKIIOUEHUS K
cetu «VHTepHeT» W o0ecrneyeHHeM J0CTyna B 3JIEKTPOHHYI HH(OpMAIMOHHO-00pa3oBatenbHyto cpeny PIPTY,
MyJIbTHMEINA IPOEKTOP, KPaH, TOCKa
343 yueOHO-aAMUHUCTPATUBHBIN KOpPITyC. YueOHO-BCIIOMOraTenbHas
5 AyauTopus Ui XpaHEHHs 1 PEMOHTa 000pyJ10BaHUS
2 KOMIbIOTEPA, IPUHTEDP, CKAHEP, 5 MECT
o " "FeHsop
8. METOANYECKHE MATEPHAJIBI 110 TUCIUITJINHE (Moﬁyﬁ%f
AOKYMERT ROARMCAH-SIAEKTPOHHOM ROARMESIS =
Mertoanueckoe obecredetne MCUMILTHHBI IPHECACHO B IIDHIOKCHIN K ?360%1/1 HporpamMMe JUCLUMIUIMHBI (CM. JoKyMEHT
" NnoaAnuCAHO " dreoy "PrPTY", PIPTY, JlutBuHoB Bria p 29.09.23 10:23 (MSK) MpocTtas noanud
Meropuueckue yKasaHus gy e BBM%@&%&%@%&W%%HW
KA®E[PbI
NnoAnNnCAHO ®reoy BO "PIrPTY", PIPTY, MNapwuH HOpuit 29.09.23 15:00 (MSK) MpocTtas noanucb
3ABE.CI,VIOLL1VIMV Hukonaeswy, 3aBeaytowwmii kacdeapoit PTY
BbIMYCKAIOLLIEA
KA®ELPbI
noanucAHO ®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt 29.09.23 15:14 (MSK) Mpocras noanuce
MNPOPEKTOPOM MO YP BsiuecnaBoBuy, MpopekTop no y4ebHoii paboTte




