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PaGouast mporpamma auctuIuinHb! (Moyiist) «Du3nka HAaHOCTPYKTYp» /cocT. KanameToB A.A.
— Hanpumk: KBI'Y, 2024. - 19 c.

Pabouas mporpamma mpenHazHadeHa s NPENOJABaHUS JUCLUILIMHBL (Moxyns) «Pusuka
HaHOCTPYKTYP» BapHaTHUBHOW 4YacTW auciuItiuH 1o BeiOopy b1.B.JIB.04.01. GakamaBpam o4yHO#
¢dopmbl 00ydeHus 1o HampasieHuto noAroToBku 11.03.04 DaexkTpoHHKAa M HAHOAJIEKTPOHHUKA IMPO-
¢unp CoBpeMeHHbIe MHPOPMAIIMOHHBIE TEXHOJIOTUU B 3JIEKTPOHHOM TeXHUKE, 00ydaromuxcs B 4
ceMectpe, 2 Kypca.

Pabouas nporpamma AuCUUILTUHBL (MOayss) «DuU3nuka HAHOCTPYKTYpP» COCTaBJIEHA C YYETOM
(benepaabHOro rocy1apcTBEHHOr0 00pa30BaTEIHLHOIO CTaHAaPTa BHICIIETO 00pa30BaHMsI 10 HAIpaB-
nenuto noarotoBku 11.03.04 DnekTpoHUKA U HAHOAJIEKTPOHUKA, YTBEPKACHHOIO MpUKa30oM MUHH-
crepcTBa oOpa3zoBanus 1 Hayku Poccuiickoit @enepanun ot 19 centsadps 2017 r3a Ne 927.
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1.Ileab 1 3aqaum 0CBOEHMSI JUCHTUNIJIMHBI (MOIYJIs)

Heas kypca «Du3nka HAHOCTPYKTYP»: U3YUYEHHUE KIFOUEBBIX (PU3NUECKUX SBICHUIN HAa HAHO-
MacmTaOHOM ypoBHE, (HOpMUPOBaHKE 3HAHUIN B 001aCTH 0a30BBIX (PU3UYECKUX MMPUHITUIIOB TOCTPO-
eHUs M PYHKIIMOHUPOBAHUSI HAHOCUCTEM, a TAaKXKe pa3paOdO0TKH, CO3AAHMS U TPUMECHEHUS CIICI[HAITb-
HBIX MaTE€pHUaJIOB, UCIIOJIb3yEMbIX HAHOTEXHOJIOTUSIX.

3agauamMu Kypca sIBISIFOTCS: aHaJIN3 HAHOOOBEKTOB, H3yueHUE B3auMo ielicTBus Ban-nep-Ba-
ajbca Ha HAHOYPOBHE, BIMSIHUE O00BEMa U MOBEPXHOCTH HAa (PU3UYECKHE CBOMCTBA HAHOCTPYKTYP,
MEXaHHKa HaHOOOBEKTOB, KyIIOHOBCKOE B3aMMOJICHCTBHE HA HAHOYPOBHE, ONTHUYECKHUE CBOKCTBA
HaHOOOBEKTOB, MAarHUTHBIC CBOMCTBA HAHOOOBEKTOB, METOJIbI CHHTE3a HAHOOOBEKTOB, METOIbI UC-
CJICIOBaHMS HAHOOOBEKTOB U HAHOCUCTEM.

2. Mecto aucunminnsl B ctpykrype OIIOII BO

Hucuumnnza «Puszrka HaHOCTPYKTYp» B cTpykType OITOIT BO BkitoueHa B BApUATUBHYIO
gacth 61oka b1.B.JIB.04.01. (aucuummmHa o BeIOOpY) U u3ydaercs Oakanaspamu 11.03.04 Dnek-
TPOHUKA U HAHORJIEKTPOHUKA, poduib CoBpeMeHHbIe HH(DOPMALIMOHHBIE TEXHOJIOTUU B AIEKTPOH-
HOI TexHUKE B 4 cemecTpe 2 Kypca.

JlucuumiuHa onvupaeTcs Ha 3HaHUs, YMEHUSI U KOMIIETEHIIUU, TPUOOpETeHHbIE U chopMupo-
BaHHbIE B PE3yJIbTAaTe M3YYECHUs AUCLUILIMH MAaTEMaTUYECKOTro U (U3UYECKOTO MOAYJIEH, TUCIU-
winHbl «MHDOpMalnOHHBIE TEXHOIOTUNY.

OcBoeHme JaHHOW AMCIUIUINHBI, B CBOIO OU€PE/Ib, HEOOXOAUMO ISl YCIIEITHOTO YCBOCHUS, B
MOCTEAYIONIEM, TAKOW JUCIUILINHBL, Kak «Du3uueckre CBONCTBA HAHOCTPYKTYP U HECTPYKTYpPUPO-
BaHHBIX MaTepuanoBy, «CBOICTBA yIiIepoJHBIX HAHOCTPYKTYP (TpadeH, HAaHOTPYOKH, PYIITICPEHBI)».

3 TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS CO/IeP KAHUS M CUMIIIMHBI
[Tponecc n3yyeHust JUCUUIUIMHBI HAlIpaBjeH Ha (JOPMUPOBAHUE FIEMEHTOB CIIEAYIOLINX KOM-
nerenuuid B coorBercTBUun ¢ ®I'OC BO u OIIOII BO no nanHoMy Hanpapie€HUIO MOATOTOBKU CO
CJIEAYIOUIMMHU KPUTEPHUSIMU OLIEHUBAHUS PE3Y/IbTaTOB O0YUEHUS:
npogeccuonanbubix (I1IK):

e Cr0COOHOCTBIO CTPOUTH MTpOCTeNIINe GU3NUECKHUE U MaTeMaTHYeCKUe MOJIENIN IPUOOPOB, CXEM,
YCTPOMCTB M YCTAaHOBOK JJIEKTPOHUKH M HAHOIEKTPOHUKU PA3IMYHOIO (PYHKIMOHAIBHOTO
Ha3Ha4YeHMs, a TAK)Ke UCMOJIb30BaTh CTAHJAPTHBIE IPOrPAMMHBIE CPEJICTBA UX KOMITBIOTEPHOTO
mopaenupoBanus (I1K-1);

e [JIKC-b.1.1.CriocobeH cTpouTh (pU3HUECKHEe U MaTeMAaTUYECKUE MOJAENU MOJeIeH, y3/0B,
0JI0KOB

e [IKC-b.1.2. Cioco6eH nmoap30BaThCsi METOIaMU KOMITBIOTEPHOTO MOICIUPOBAHUS
B pe3ynbrare ocBOE€HUS AUCHUIIIIMHBI 00 yYaAIOLIUICS TOJKEH:

3Hamb. MECTO U POJIb MATEMAaTUYECKUX MOJENIEH TEXHOJIOTHYECKUX ITPOLIECCOB, OIYIIPOBOIHHUKO-
BbIX NprbopoB u UMC B o6sactu pazpaOOTKU U IPOU3BOJICTBA COBPEMEHHBIX U3/I€TUI 3JIEKTPOH-
HOW TEXHUKHU; OCHOBBI METPOJIOTMH U CTaHAAPTU3ALIUU, OCHOBHBIE METO/IbI U3MEPEHUS (PU3NUECKUX
BEJIMYMH, HOMEHKJIATypy METPOJIOrHYE€CKUX XapaKTePUCTUK U MPUHIIMIT JeHUCTBUS pa3IU4HbIX TH-
IIOB CPEACTB U3MEPEHUM.
Ymemuw: Bo10UpaTh GyHAaAMEHTANbHBIE (PU3NUYECKUE YPABHEHUS MIPU 33JaHHBIX OIPaHUYEHHUAX U Ha
UX OCHOBE C03/1aBaTh MAaTEMAaTUYECKNE MOJIEIH 1 KOHKPETHBIX TEXHOJIOTMYECKHUX ITPOLIECCOB,
MOJIYIIPOBOAHUKOBBIX MPUOOPOB U MHTETPAIILHBIM MUKPOCXEM; NMPaBUIILHO BHIOWPATh CPEICTBA U3-
MepeHHi, pa3pabaTeiBaTh METOUKH BBIOJIHEHHS H3MEPEHUH, OCYIECTBIATH KOHTPOJIb 38 COCTOS-
HUEM U IPUMEHEHHEM KOHTPOJIbHO-U3MEPUTEILHOTO 000y 10BaHUs, TPOBOJUTH KaTHOPOBKY
CpEeICTB U3MEPEHUH; UCCIEeI0BATh HAHOOOBEKTHI.
Brademyw: coBpeMeHHBIM MaTEMaTHUYECKUM afapaToM, UCTIOIb3YEMbIM ISl IOCTPOEHUSI MOieTel
HOJIYITPOBOAHUKOBBIX pruOopoB 1 UMC; coBpeMEeHHBIMH ITPOrpaMMaMH MaTEMaTHYECKOT0 MOJIe-
JUPOBaHUS; METO1aMU 00pabOTKH U OLIEHKH MOTPEIIHOCTH PE3YIbTaTOB U3MEPEHUH.



4. Conep:kaHue M CTPYKTYpPa IMCIUILTHHBI
Cooeprcanue pazoenos oucyuniuHnl

Tabmuna 1
Coneprxanue pasjena Kon xon-
Tposupy- | Popma

Ne Haunmeno- eMoit TEKy-

pa3- | BaHHE pa3- KOMIIE- Iero

nena | aena TEHIIMH | KOH-
(wmm  ee | Tposst
YacTH)
1 Beenenne | Ctpyktypa Kypca. Pelitunrosie meponpusitus. Pexo- | I1K-1, 13, T1P,
MeHayemas Jureparypa. Llens u 3amaun kypca. Tepmu- K, PK,
HOJIOT S, HEKOTOPBIE ONPE/IETICHUS U MOHATHS. Xapak- T
TEpPHBIC OTIMYMS HAHOCUCTEM U MPUYUHBI UX TMOSBIIE-
Hud. HekoTopsle U3 NPpUOPUTETHBIX HAIPaBJICHUN HAHO-
CTPYKTYPHOM TEXHOJIOTHH.

2 OHepreTu- | JMAJIEeKTpUKHU, TOJYyNPOBOAHUKUA U npoBoaHuku. Jlo- | IIK-1, 13, I1P,
YyecKkue HOPBI ¥ akuenTopsl. [I0BUKHOCTE U 2JIEKTPOIPOBO- K, PK,
30HBI HOCTh. OddekTuBHbIE Macchl. JKCcUTOHBL [loBepx- T
HaHO- HOCTh Depmu. OOpaTHOE MPOCTPAHCTBO U PEIICTKA.

CTPYKTYp | DHEpreTH4ecKuil CHEeKTp JJIEKTPOHHBIX U (POTOHHBIX
BO30Y)KJICHHI B CHCTEMaX MOHKEHHON Pa3MEpHOCTH:
pa3MepHOE KBAaHTOBAaHUE B JIBYXMEPHOM M OJIHOMEp-
HOM CITydasiX, KBaHTOBbIE TOYKH, KBAHTOBBIE NPOBO-
JIOKW, KBAHTOBBIE SIMBI.

3 Metoant MexaHOCHHTE3, JETOHALMOHHBIN cuHTE3 U 3JeKkTpo- | [1K-1, 13, TIP,
CUHTE3a B3pbIB. ['a3o(asuplii cuHTE3 (KOHIEHCAIUS MapoB). K, PK,
HaHOO0O0B- | [lnmasmoxumuueckuii cunres. OcaxxeHue U3 KOJJIOUI- T
€KTOB HBIX pacTBOpOB. TepMuueckoe pasznokeHHe U BOCCTa-

HOBJICHHE.

4 ®uzuka | OcobeHHOCTH (DU3MUECKUX B3auMoJIeicTBUM Ha HaHO- | [1K-1, 113, I1P,

HaHOOOB- | MacmTabOHOM ypoBHE. Posih 00beMa 1 MOBEPXHOCTU HA K, PK,

€KTOB ¢buznyecKkre cBOWCTBAa HAHOCTPYKTYP. ATOMHAs CTPYK- T

Typa HWICAIbHOW ITOBEPXHOCTU. PeanbHas mnoBepx-
HOCTh. JledexTrl. [IluHamuka aToMoB B 00beMe U Ha TI0-
BEpXHOCTH. CBEpXpELIETKH.
MexaHnuka HaHOOOBEKTOB. Mexannyeckue koiaebaHus,
cuia TpeHusi. KyloHOBCKO€ B3aMMOIEHCTBHE.
Onrtuueckre CBOMCTBA KBAHTOBO-Pa3MEPHBIX CTPYK-
Typ. OCOOEHHOCTH pacnpoCTpaHEHHUs CBETa B HAHO-
CTPYKTYPUPOBAHHBIX cpefax. MarHuTHbIE CBONCTBa
HAHOOOBEKTOB.




5 Metonpl | Knaccuduxaiuys METOIOB MCCIIEIOBaHUS HaHOOOBEK-
ucciaeno- | ToB W HaHocucteM. OnTudeckas Mukpockonus. Kon-
BaHUs (hoKambHBI MUKPOCKOIT. MUKPOCKOIT OJIUKHETO TOJIS.
HaHOOOB- | HennHeitHO-onTHYECKUii MUKPOCKOII.
€KTOB M | OJEKTPOHHAs M MOHHAS CIIEKTPOCKOIHUS U MUKPOCKO-
HaHOCH- nus. OCHOBHbIE METO/bl CKAHMUPYIOIIEH 30HIOBOM
CcTeEM MHUKPOCKOITMH U CIIEKTPOCKOITHH.

I1K-1, a3, 11P,
K, PK,
T

B tabnuue 1 npuBoauTcs ONMCAaHUE COJAEP)KAHUS IUCUUIUIMHBI, CTPYKTYPUPOBAaHHOE IO
paszenaM, ¢ yKazaHUEeM IO KaXJOMY paszieny (OpMbl TEKYIIEro KOHTPOJIA: 3alluTa J1JabopaTopHOn
pa6otsl (JIP), kypcoBoii pabotsl (KP), komnokBuym (K), pyoexnsiit koutpons (PK), TectupoBanue

(T)u ..

Cmpykmypa oucyuniunbl
OO01mmast Tpy10eMKOCTh TUCIUTUINHBI COCTaBIsIeT 3 3a4eTHbIe enuHuIlbl (108 yacoB)

Tabnuua 2
Buj padorsl TpyaoeMKOCTb, Yachl
4 cemecTtp Bcero

O01mas Tpy10eMKOCTh (B 4acax) 108 108
KonrakTHasi pabora (B yacax): 15 15
Jlexyuonnwie sanamus (J1) 30 30
Ilpakxmuueckue pabomut (I1P)

CamocrositesibHas padora (B 4acax): 36 36

Kypcosast pabora (KP)/ Kypcosoii mpoexT (KIT)

He npenycmorpen

He npenycmorpen

CamMmocTosTeNIbHOE N3YUYCHUC pa3,I[eJ'IOB/TeM

IToaroroBka M NpoOXoKIeHUE NPOMEKYTOYHOM 27 27

arTecTaluu

By npomeXyTo4HON aTTecTalnuy JK3aMEH

Jlekyuonnvie 3anamus
Tabmuma 3

No

1. | Crpykrypa kypca. PeliTunroBbsie Mepornpusitusi. Pekomenyemas nuteparypa. Llens u 3a-
a4y Kypca. TepMHUHOJIOTHSL, HEKOTOPBIE ONPEACICHUS U IIOHATHS.

2. | XapakTepHble OTINYHS HAHOCUCTEM U IPUYUHBI UX MOsABICHUs. HekoTopsle U3 npuopurer-
HBIX HAIIPABJICHUA HAHOCTPYKTYPHON TEXHOJIOTUH.

3. | JIMPNeKTpUKH, NOJYNIPOBOIHUKH U IPOBOJHUKH. JIOHOPHI U aKIIETITOPHI.

4. | IlogBMKHOCTB U JIEKTPONPOBOTHOCTh. D(PPEeKTUBHBIE MAaCChl. DKCUTOHBI.

5. | HoBepxuocth depmu. OGpaTHOE MPOCTPAHCTBO U PEIICTKA.

6. | DOHepreTM4ecKuil CreKTp JAEKTPOHHBIX U (OTOHHBIX BO3OYKJIEHUIN B CUCTEMAX TOHUKEH-
HOW pa3MEpHOCTH: pa3MEPHOE KBAHTOBAHUE B ABYXMEPHOM M OJJHOMEPHOM CIIy4asX, KBaH-
TOBBIE TOYKH, KBAHTOBBIE POBOJIOKH, KBAHTOBHIE SIMBI.

7. | MexaHOCHHTE3, IETOHALIMOHHBIN CUHTE3 U AIEKTPOB3PBIB.

8. | I'azoda3zHueblil cuHTe3 (KoHAeHcanus napoB). [lnazMoxumMuueckuil CHHTES.

9. | OcaxneHue U3 KOJUIOUJHBIX pacTBOPOB. TepMHUECKOe pa3iioKEHNE U BOCCTAHOBIJICHHUE.

10. | OcobenHoctu pU3NUECKUX B3aUMOJICHCTBUI HA HAHOMACIITAOHOM ypPOBHE.

11. | Ponp 00beMa 1 MOBEPXHOCTH HA (PU3NUECKUE CBOHCTBA HAHOCTPYKTYP.




12.

ATOMHas CTPYKTYypa UJeaabHON MOBEpXHOCTH. PeasibHast moBepXHOCTh. JlepeKTh.

13.

Jlunamuika aTOMOB B 00beMe U Ha TOBEPXHOCTH. CBEPXPEIIETKH.

14.

Mexanuka HaHOOOBbEKTOB. MexaHnueckue Koyiebanus, cuia Tpenus. KyJgoHoBckoe B3an-
MOJENCTBUE.

15.

OnTHyeckre CBONCTBA KBAHTOBO-Pa3MEPHBIX CTPYKTYp. OCOOEHHOCTH pacpoCTpaHEHHS
CBETa B HAHOCTPYKTYPHUPOBAHHBIX cpenaXx. MarHUTHBIE CBOWCTBA HAHOOOBEKTOB.

16.

Knaccugukaius MeTo10B HccileJOBaHUS HAHOOOBEKTOB U HaHOcUCTeM. OnTHYecKas MUK-
pockonust. KordokanpHblii Mukpockon. Mukpockon onmknero noist. Hemuneino-ontuye-
CKUH MHKPOCKOII.

17.

DNEKTPOHHAs U MOHHAS CIIEKTPOCKONUSA U MUKPOCKONHS. OCHOBHBIE METO/Ibl CKAHUPYIO-
11e 30HJ0BON MUKPOCKOIIUU U CIIEKTPOCKOIIHH.

Ilpakmuueckue pabomut
Tao0mnuua 4.

Tema

[TocTpoeHue CTPYKTYpPHON MOJETH YIIIEPOTHON HAHOTPYOKH C METAINTUYECKUMH U TI0-
JTYNMPOBOAHUKOBBIMU CBOMCTBAMH C 33IaHHBIMU MHACKCAMHU XHUPATBHOCTH (N,m) — Kpe-
CEJILHOM, 3UI'3a000pa3HOM, XUPaIbHOM.

W3yueHre BO3MOKHOCTEH M TPHUOOPETEHUE HABBIKOB pa0OTHI C CUCTEMOM MOJICITHPOBa-
HUA HaHO0OBEeKTOB RasMol.

MO,Z[eJ'II/IpOBaHI/IC HAaHOOOBEKTOB I10 3aIaHHI0 IIPCIIOAaBaTClisl B CHCTCME RasMol

IIpoBeneHME 3KCIEPUMEHTAIBHBIX HCCIEAOBAHUN IO 3JIEKTPOHHO-CTUMYJIMPOBAHHOU
a1copOLIMK KHCIIOPO/1a Ha MOBEPXHOCTH CBUHIIA.

[TproOperenue HaBBIKOB pabOTHI C MPOrpaMMHBIM 00ECIIEYEHHUEM, MTO3BOJISIOLIUM pe-
THCTPUPOBATH 0XKE-CIIEKTPBI, CIEKTPbl BTOPUYHOH 3JIEKTPOHHON IMUCCUH, CIIEKTPOB Xa-
PaKTEPUCTUYECKUX MTOTEPh SHEPTUU IJIEKTPOHAMU

N3yuenue npoueaypsl 3arpy3ku oopasia yepe3 CUCTeMY HITI030BaHMsl, HACTPOHKHU MPH-
CMHOI'0 TpaKTa AJId 3alliuCy pacupCaCICHUA BTOPUIHO-OMUTTUPOBAHHBIX 3JICKTPOHOB U
€ro MepBoy IPOU3BOAHOM.

[TosryueHue HaBBIKOB pabOTHI € 3NIEKTPOHHBIM MUKpockonioMm QX3plus.

I/IsyquHe BHCHIHCTO BUJ1a MUKPOKAHAJIBHBIX ITIJIACTHH C TIOMOIIBIO 3JICKTPOHHOI'O MUK~
pockomna QX3plus.

CamocTosiTe/IbHOE U3yYeHHe Pa3/1e/10B JUCHUILIMHBI
Tabmmra 5.

BOl’lpOCbl, BbIHOCUMbLE HA CAMOCMOAME/IbHOE U3)YUEeHUEe

DHEpProaHaIn3aTopbl 3aPSHKEHHBIX YaCTHII

HpI/IeMHHﬁ TPAKT 3JICKTPOHHOT'O CIICKTPOMETpPA TOBEPXHOCTU

[Ipo6ieMbl KOJIMYECTBEHHOMN 0Ke-CIIEKTPOCKONHUH

O061aCTH HCTIONH30BAHMSI AJIEKTPOHHON CIIEKTPOCKOIUHU OBEPXHOCTH

®duznueckre 0CHOBHI oxke-crekTpockonuu, DIC, YOIC, POSC

Bornpocs! nHTEpIpeTaiy CIEKTPOB BTOPUYHOMN MJIEKTPOHHON AYMUCCUHU

Cnoco0 pacyeTa yri€cpoaHbiX HaHOTp}I6OK C MCTAJNIMYCCKUMHU U ITOJIYITPOBOJHUKOBBIMU
CBOMCTBaMH C 3aJaHHBIMH MHJACKCAMU XUPAJIbHOCTH

OO\]O\LII#U-)[\)H%

TexHoa0rusa U3roTOBICHUS MHKPOKAaHAJIbHBIX TNIACTUH




9 Bupl Bo3/1€HiCTBYS HA TOBEPXHOCT.

10 ConpoBoxkIatoNIMe SBJICHUS IPU BO30YKICHUN TOBEPXHOCTH

11 [Tonydyenue u u3MepeHne CBEPXBBICOKOTO BaKyyMa

12 BaxkyyMHBbI€ yCIIOBHS Y IPUYUHBI 3aIPSI3HEHUS IOBEPXHOCTH

13 Onekrpuyeckoe auddepeHInpoBaHne

14 OMUCCUOHHBIE METOIBI THATHOCTUKHU

15 Tunuyneie 6JI0K-CXEMBbI CIIEKTPAIBHBIX YCTAHOBOK

5. OIIeHO‘lHLIe MaTepHuaJbl 1Jisl TEKYHIEro u pyﬁemnoro KOHTPOJIA YCIIEBAEMOCTHU U IIPOMEIKY-

TOYHOM aTTECTALIHU

5.1. KousiokBUyM

B CEMECTPE NPOBOIAATCA 3 KOJUIOKBHUYMA, KOTOPEIC OLICHUBAIOTCA 110 8 OdayToB Ka)KﬂbIﬁ.

Bonpocut, évinocumble Ha KOLLOKEUYM
(konmpoaupyemvie komnemenyuu [1K-1)

Ilepeuiit kKonnokeuym

1.

2

3.
4.
5.

XapakTepHble OTINYMsI HAHOCHCTEM W NPUYMHBI UX NOsIBIEHUA. HeKoTopble U3 MPUOPUTETHBIX
HaIpaBJICHUH HAHOCTPYKTYPHOU TEXHOJIOTHH.

JIMd1eKTpuKy, NOIYIIPOBOAHUKY U IPOBOJHUKHU. JJOHOPBI M aKLIENTOPHI.

[ToBUKHOCTD U AJEKTPONPOBOIHOCTD. DPPEKTUBHBIE MACCHL. DKCUTOHBI.

[ToBepxHocTh @epmu. OOpaTHOE IPOCTPAHCTBO U PEIIETKA.

DHEPreTUYeCKHii CIEKTP SJIEKTPOHHBIX U (POTOHHBIX BO3OYKICHHH B CHCTEMax MOHMKCHHON
pPa3MEpHOCTH: pa3MEpPHOE KBAaHTOBAHHME B JBYXMEPHOM M OJHOMEPHOM CllydasiX, KBAaHTOBBIC
TOYKH, KBAHTOBBIE IIPOBOJIOKH, KBAHTOBBIE SIMBI.

Bmopoi konnoxeuym

AN S

MexaHOCHHTE3, IETOHALMOHHBIN CUHTE3 U JIEKTPOB3PBIB.

["a3oda3ublii cunTe3 (KOHIEHcalus napoB). [I1asmMmoxuMuyeckuii CUHTES.

OcaxxieHne 13 KOJUIOUIHBIX PacTBOPOB. TepMudeckoe pas3nokKeHHe U BOCCTAHOBJICHHE.
OcoOenHocTH (DU3MUECKUX B3aUMOACUCTBUN HA HAHOMACIITAOHOM YpOBHE.

Ponp 06beMa 1 MOBEpXHOCTH Ha (pu3nyecKre CBOMCTBA HAHOCTPYKTYDP.

ATOMHas CTpYKTYypa UaeanbHON oBepXHOCTH. PeanbHas moBepxHOCTh. JledekTo.

Tpemuii kon10K6UYM

1.
2.

b

JluHamuka aTOMOB B 00beME U Ha MOBEPXHOCTH. CBEPXPELLIETKH.

MexaHuka HaHOOOBEKTOB. MexaHuueckue kojaeOanus, cuia TpeHus. KyloHOBckoe B3auMoe-
CTBHUE.

Onrtuyeckre CBOMCTBA KBAHTOBO-PAa3MEPHBIX CTPYKTYp. OCOOEHHOCTH pacipOCTpaHEHUs CBETa
B HAHOCTPYKTYPHUPOBAHHBIX cpefax. MarHuTHbIe CBOMCTBA HAHOOOBEKTOB.

Knaccugukaius MeTo10B HCCII€0BaHUS HAHOOOBEKTOB U HAHOCHCTEM.

OnTrueckast mukpockonusi. Kondokanpasiii Mukpockon. Mukpockon OnvxkHero noss. Hemu-
HEWHO-ONTUYECKUN MUKPOCKOIL.

DneKTpOHHAs U HOHHASI CIIEKTPOCKOMHS U MUKPOCKOIHUs. OCHOBHBIE METO/IbI CKAHUPYIOIIEH 30H-
JIOBOM MHUKPOCKOIIUU U CIIEKTPOCKOIHH.

Pexomenoayuu npu nodzomogke K KO110K6UYMY

HpOpa6OTaTB KOHCIEKTHI JIEKITUM 110 BOIIPpOCaM KOJUUIOKBHUYMaA,



® [IPOYUTATH OCHOBHYIO U JOIOIHUTENBHYIO JIUTEPATYPy, PEKOMEHIOBAHHYIO I10 U3y4a€MbIM BO-

pocam;

® OTBETUTH Ha BOIIPOCHI KOJUIOKBUYMA;
® [IpU 3aTPyJHEHUSX, IPOKOHCYJIbTUPOBATHCS C IIPENOIaBATEIIEM.

Kpumepuu oyenueanus

KacT CYHICCTBCHHELIC OIIINOKHU
B OTBCTAx Ha BOIPOCHI.

MPOCHI KOJUIOKBUYMA,
JONYCKaeT HETOYHO-
CTH B OTBETE Ha BO-
poc

IPaMOTHO H IO CY-
IIECTBY HM3JIaract
€ro, JOIycKas He-
KOTOPBIC HETOYHO-
CTH B OTBETEC Ha
BOITPOC.

Onenka
HEy/I0BJIETBOPHTEILHO YI0BJIETBOPH- XOPOI0o OTJIMYHO
2 0aJi1a TeJabHo 4 0as1a 6 0a10B 8 6as10B
CryneHT He 3HaeT 3Ha4uTeNb- | CTyIeHT noBepx- | Ctynent xopomo | CTyIeHT B MOJIHOM
HOM YacTH BONPOCOB, JOIMYC- | HOCTHO 3HAeT BO- | 3HACT MaTepuai, | o0beMe 3HaeT Ma-

Tepuaja, TpPaMOTHO
U 10 CYLIECTBY U3-
jaraeTr ero, He Jo-
MyCKasl CyIIECTBEH-
HBIX HETOYHOCTEH B
OTBETE Ha BOINPOC.

5.2.00pa3ubl TeCTOBBIX 3aIaHUI
(konmpoaupyemvie komnemenyuu [1K-1)

Nel. B HaHOCTPYKTYpHOMN TEXHOJIOTHH IPUOPUTETHBIMH HAIIPABICHUSAMH SIBIISIOTCS S

A)MoIeKyIspHBIN TU3aiiH MaTepuaioB U BELIECTB;

b)Hanonporieccopsl ¢ HU3KMM YPOBHEM 3HEPronoTpedaeHust 1 6oiee BBICOKOH MPOM3BOUTENBHOCTHIO;
B)HOBBIE 351EMEHTHI BAKYYMHOM 3J1€KTPOHUKH;

[NueGonbire no pazmepy 3Y ¢ MyIbTUTEPAOUTHBIM 0O0BEMOM MaAMSITH;

JI)HOBBIE CXEMBbI IJIa3MEHHOM IEKTPOHUKH;

E)HOBBIE JIeKapCTBEHHbIE TperapaThl 1 METO/Ibl APECHOM JOCTABKH CBEPXMAJIbIX /103 B OPraHU3M;
JK)HOBBIE METO/1bI MOHUTOPHHIA OKPY>KAIOLIEH Cpeibl ¥ OpraHu3Ma 4esioBeKa C HCIOJIb30BaHHEM HaHO-
CEHCOPOB.

Ne 2 MatepuanibHblil 00BEKT B BUJIE YIIOPSIOUSHHBIX WM CAMOYIOPSAA0YECHHBIX, CBI3aHHBIX MEXKIY
c000i1 2JIEMEHTOB ¢ HAHOMETPUUYECKUMU XapakTepucTuueckumu pazmepamu (1-100um), koonepanus
KOTOPBIX 00€CIeYyrBaeT BOSHUKHOBEHUE Y 0OBEKTa HOBBIX CBOMCTB — 3TO

A. Hanomarepuassl

b. Hanonayxka

B. Hanorexnuka

I'. Hanocucrema

JI. HanocucreMoTeXHUKA

E. HanorexHnomnoruu

K. HanonuargocTtuka

Ne3. Hanbonee xapakTepHbIMU MPOSIBICHUSIMU «HAaHOMHPa» JAaXKe 110 CPAaBHEHUIO C TPATUIIMOHHBIMU
00BEKTaMU C MAKPOCKOITMUECKUMH XapaKTePUCTHUECKUMH pa3MepaMu ciielyeT NpU3HaTh:
A)nosiBiieHrEe TPAJUIIMOHHBIX BUJJOB CHMMETPHH, OCOOBIX BHIOB COMPSKEHUS TPAHUI] pa3/Iena;
Bb)nosiBnenne HeTpaAULIMOHHBIX BUIOB CHMMETPHH, OCOOBIX BUIOB COINPSKEHUS TPaHUI] pa3zena,
B)noMuHnpoBaHue caMOymopsiI0YeHHs 1 CaMOOPTaHU3alMK HaJl TPOIIECCaMU UCKYCCTBEHHOTO YIIO-
PAAOYECHMUS;

[')ioMuHHUpOBaHKME UCKYCCTBEHHOTO YIOPSA0YEHHI HaJl TPOLIECCaMK CaMOYIIOPSAI0OUEHUS U CaMoop-
raHu3aluy;

J1)BbIcOKas «roseBas» (3JeKTpUUecKas, MarHUTHAs) aKTUBHOCTD U «KaTaJIMTUYeCKas» (XUMUYecKas)
U30MpaTENTbHOCTh MMOBEPXHOCTH aHCaMOJIel Ha OCHOBE HAHOUYACTHIL;



E)oObrunbIii XapakTep MpOTEKaHUs MPOLIECCOB Mepeiadn YHEPTUH, 3apsaaa, OTIMYAIOIINXCS HU3KUM
SHEPronoTpeOIeHUEM U BBICOKOI CKOPOCTHIO.
XK)ocoOmlit xapakTep MPOTEKaHUsS MPOIECCOB Mepeaadn YHEPTUH, 3apsiia, OTIUYAIOLINXCS HU3KUM
SHEPronoTpedIeHUEeM U BBICOKON CKOPOCTHIO.

Ne4. HeoOx01MMOCTb N3ydeHHs CBOMCTB OOBEKTOB ¢ HAHOCTPYKTYPHBIMH pa3MepaMu CBsI3aHa
A) C nosiBneHreM HeOOBIYHBIX XapaKTEePHUCTHK

b) C nosiBneHneM HOBBIX CBOMCTB M HEOOBIUHBIX XapaKTEPUCTHK

B) C nosiBneHreM HOBBIX CBOMCTB

Neo5. HanoctpykTypa, UMeroniast mopsiioK TOJIbKO B OJJHOM W3MEPEHUH, HA3bIBACTCS
A) KBantoBas Touka

b) KBanroBast mpoBosioka

B) KBanToBas sima

No6. TunuuHbIi TPeACTABUTEND OTYIIPOBOAHUKOBBIX COSAMHEHUN AITBY
A)CdSe

b)AsGa

B) ZnS

Ne7. Pumckue mudpst B 0603aauenuu A'BY osznauaror
A) Ilepuonpr Tabmuibl MeHaeneeBa

b) I'pynnibl Tabnuubsl Meneneea

B) BasleHTHOCTB 2J1eMEHTOB

No&. CkoIbKO PCLICTOK BpaBe BO3MOJXHO U ABYMEPHOI'O Ciiydasd
A)2
B) 3
B) 4
)5
M) 6

Ne9. HEBO3MOJXKHBIM crioco6 yrmopsiaoueHus B AByMEPHOM CIIydae
A) KBanpatHslii

b) IlpocToii mpsitMOyTONbHBIN

B) LlenTprpoBaHHBIN NPSAMOYTOJIBHBIN

I') OxToronanbHBIM

M) I'excaroHanbHbII

Nel0. B TBeppIX Tenax SHEPreTHYeCKHe YPOBHU aToMa
A) He 00pa3yroT 30HBI ¢ HIEISIMH MEXTY HUMU

Bb) O6pa3yioT 30HBI ¢ METIMU MEXKTY HUMHU

B) OGpa3ytot 30HbI 6€3 1mIeneil Mexay HUMH

Memoouueckue pekomenoayuu no n0020moeKe K mecmuposanuro
TecThl — 3TO BOMPOCHI WU 3a/1aHUs, PETyCMAaTPUBAIOLINE KOHKPETHBIN, KPATKUM, YETKUM
OTBET Ha UMEIOIIUECS ITAJOHBI OTBETOB. [Ipu caMOCTOSTENHHOM MOATOTOBKE K TECTHPOBAHUIO CTY-
JIEHTY HEOOXOUMO:
a) TOTOBSICh K TECTUPOBAHUIO, TPOPA0b0TaTh MHPOPMAITMOHHBIN MaTepuan o gucruruinae. [Ipokon-
CYIBTHUPOBATKCS C MPEMNO/IaBaTeNIeM 10 BOMPOCY BbIOOpA YUEOHOM IUTEpaTyphI;
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0) 4eTKO BBISICHUTE BCE YCIIOBHUS TECTUPOBAHUS 3apaHee. 3HaTh, CKOJIBKO TeCTOB Bam Oyner npezyio-
’KECHO, CKOJIBKO BPEMEHHM OTBOAMTCSA HAa TECTHPOBAHME, KAKOBA CHCTEMA OLICHKH PE3yJIbTaTOB U
T.J.

B) MpHUCTyNasi K paboTe ¢ TeCTaMu, BHUMATEJIBHO U O KOHIA MPOYTUTE BOIPOC U MpeajaracMble
BapuUaHTHl OTBETOB. BriOepuTe npaBuiibHbIE (MX MOXKET OBITh HECKOJIBKO). Ha 0TIenbHOM JIHCTKE
OTBETOB BBHIMMIIUTE HU(PPY BOIPOca U OyKBbI, COOTBETCTBYIOLINE IPABUIBHBIM OTBETAM;

I') B IIPOLIECCE PELIEHUS KEJIATEIbHO MPUMEHITh HECKOJBKO IO/IXOJI0B B PEIICHUU 3a/laHus. JTO
II03BOJISIET MAaKCUMAJIBHO TMOKO ONEpPHPOBATh METOJAMU PELEHMsI, HaX0As KaKIbl pa3 ONTH-
MaJIbHbII BapUaHT.

1) ecau Bl BcTpeTuiin upe3BbIuaitHoO TpyAHBIHM A1 Bac Bonpoc, He TpaTbTe MHOTO BpPEMEHH Ha HETO.
Ilepexoaure K Ipyrum TectaM. BepHUTECH K TPYIHOMY BOIIPOCY B KOHIIE.

€) 00513aTeIbHO OCTaBbTE BPEMs J1JIs IPOBEPKU OTBETOB, UTOOBI N30€KaTh MEXAaHUYECKUX OLIMOOK.

Kpumepuu oyenueanus

Ounenka
HEY/10BJIETBOPHUTEILHO Y10BJIETBOPH- XOPOI0 OTJIMYHO
0 6as10B TeJbHO 3 0aJ11a 4 oaj1a 5 6any0B
Menee 50 % npaBuibHO BBI- | 50-70% mnpaBuibHO | 71-85% mpa- | 86-100% npa-
MOJHEHHBIX 3aJaHMIA. BBIIOJIHEHHBIX 3aja- | BWILHO  BBINOJI- | BIUIBHO BBIIOJIHEH-
HUMN. HEHHBIX 33JJaHAM. | HBIX 3aJlaHHM.

5.3. 3apanus 1A 1a00pPaTOPHBIX 3AHATHH
(konmponupyemvle komnemenyuu I11K-1)

JIaGopaTopHbIil NPaKTUKYM SBJISIETCS BaKHBIM 3JIEMEHTOM O0Y4YEeHHUSI, T.K. IPUBUBAET HaBBIKU
CaMOCTOSITENIbHOW paboTHI Ha Pa3IMYHOM J1A0OPAaTOPHOM OOOPYIOBAaHMU U YMEHHE IOJIH30BATHCS
Pa3IMYHBIMH IPUOOPAMH U HHCTPYMEHTAMHU.

Ilpumep munoegoii nadopamopnoit pabomul «H3yuenue eneutnezo 6u0a MuUKpOKaAHAIbHHIX
RJIACMUH ¢ NOMOUBIO IJIEKMPOHH020 MuKpockona QX3plusy»

He.]'lb paﬁoTbl: MOJIYUYCHHUEC MMPAKTUUCCKHUX HABBIKOB ITPU U3YYCHUU BHCIIHCTO BUAAa MUKPOKaA-
HaJIbHBIX MJJACTUH C MOMOUIBIO 3JEKTPOHHOT0 MUKpockona QX3plus.

MeToauyeckue yKasaHus
Brimonaenne kaxxaoi 1abopaTopHOH paOOThI CKITAIBIBAETCS U3 CIEAYIONINX ITAIOB.

1. CamocTosTeNbHAs MOATOTOBKAa CTYAEHTOB K pabote. Ilepen HawdamoMm pabOTBl CTYIEHTHI
JIOJIKHBI YETKO MPEJICTaBIATh ce0e 11e7b padoThl, CYIIHOCTh 0XKHIaeMbIX pe3yabTaToB. /st aToro
HE00X0/IMMO MOArOTOBUTHCS TeopeTudecku. CTyIeHThI, He MOATOTOBUBIIHNECS K pabOTe B COOTBET-
CTBHHU C OTUMHU TpC6OBaHI/I$IMI/I, K BBITIOJIHEHHUIO pa60T},1 HE JOITyCKArOTCH.

2. [IpoBeneHne sKCIEpUMEHTa. JTOT 3TAll OCYIIECTBISIETCS B COOTBETCTBUU C METOUYECKUMHU
yKa3aHUsIMU, KOTOPBIE COIEPKATCS B OMMUCAHUU K Kaxaou padote. JlaboparopHbie pabOThI Ha mep-
COHAJIbHOM KOMITbIOTEpE CTYACHT MOXKET HadaTh TOJIBKO MOcIe coOece10BaHusl C MperoiaBaTesieM U
MOJTYYeHHST COOTBETCTBYIOMIETO jJomycka. [Ipu pabote B maboparopuut HEOOXOAMMO CTPOTO BBIMOJ-
HSTH BCE MPaBUJIa TEXHUKU 0€30MaCHOCTH M YKa3aHUs ITPETo1aBaTels.

3. CocraBieHue oTuera o npojaenaHHon padote. K oTuery o BbInoaHEHHON padoTe MpeabsBIis-
I0TCS CIIEYIOIINe TPeOOBaHMUS:

OTueT MoIKEH Colep)KaTh HCUEPIBIBAIONINE JaHHBIC, KaK O IeJN paboThl, TaK U O pe3yiIbTa-
Tax B CJIEAYIOIIEH OCIe0BATEIbHOCTH:

® 33/IaHUE;

® TEOpETUYECKOE OOOCHOBAHUE TEMBI;

® DJKCICPUMCHTAJIBHBIC PE3YJIbTATHI;

e 0o0mIMe BBIBOJBI O pabOTe 1 3aKIIOUYCHHUE.
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Texct oTueTa 1OMKEH OBITH HANKMCAH aKKypaTHO M pa300pUMBO OT PYKH WM MPEICTABIICH B
BUJIC PACIEUaTKH, MOCIE KOMIBIOTEPHON BEPCTKH. B 000MX CiTydasx TEKCT JOJDKEH MPEICTABIISATh
co00i1 JIormuecKoe U3JI0KEHUE cyniecTBa Bompoca. OTYeT HODKEH ObITh MOHSATEH IS KaXI0TO YH-
TaIOMIEro 0e3 KaKMX-JIMOO JOTIOHUTEIBHBIX BOIIPOCOB Yy COCTABUTENEH OTUETA.

4. Ilocne NpeaACTaBJICHHUA OTUYCTA CTYACHT AOJDKCH MMCThb, KAK MUHUMYM, IMTOBCPXHOCTHBLIC
3HaHUS 110 KOHTPOJIBHBIM BOTIPOCaM K padoTe, UMEIOIIMMCSI B METOJIMYECKIX YKAa3aHUSAX, U MY BbI-
CTaBJsieTcs OaJljI, KOTOPHIM OllEHEHa JTaHHast JlabopaTopHas padora.

6.I1pomexyTOUHASI ATTECTAIUA
(konmpoaupyemvie komnemenyuu I[1K-1)

Cnucok 0CHOBHBIX 860NPOCO8 K IKIAMEHY
XapakTepHble OTINYUS HAHOCUCTEM U MPUYMUHBI UX MOSIBJICHUS.
HexoTtopble 13 NpUOPUTETHBIX HANPABICHHI HAHOCTPYKTYPHOU TEXHOJIOTHH.
JUnNeKTpUKHU, TOJIYIPOBOJHUKH U IIPOBOAHUKHU.
JIOHOPBI U aKIETITOPHI.
[ToABMKHOCTH M AJIEKTPOIPOBOTHOCTD. DPPEKTUBHBIC MACCHI. DKCHUTOHBI.
[ToBepxHocTh @epmu. OOpaTHOE MPOCTPAHCTBO U PEIIETKA.
DHEPreTUYeCcKHil CIIEKTP IICKTPOHHBIX U (POTOHHBIX BO30YXKICHHN B CHCTEMaX NMOHIKEHHOU
pa3MepHOCTH: pa3MEPHOE KBAHTOBAHKE B IBYXMEPHOM U OJTHOMEPHOM CITy4asix.
8. DHepreTHYecKuil CIEKTP JEKTPOHHBIX M (DOTOHHBIX BO3OYKIECHUN B CUCTEMAax IMOHUKCHHON
pa3MepHOCTHU: KBAHTOBBIE TOUKH, KBAHTOBBIE MIPOBOJIOKH, KBAHTOBBIE SIMBI.
9. MexaHOCHHTE3, JETOHAIIMOHHBIN CUHTE3 U AJIEKTPOB3PbIB.
10. I'a3odasublii cuHTe3 (KOHICHCAIIHS TTapOB).
11. [Ina3MOXUMHUYECKU CHHTES.
12. OcaxaeHue U3 KOJUIOUAHBIX PACTBOPOB.
13. Tepmuueckoe pa3iioxKeHUE U BOCCTAHOBJICHHUE.
14. Ocobennoctu pU3NYECKUX B3aUMOJICHCTBUI HA HAHOMACIITAOHOM ypOBHE.
15. Pons oO0beMa 1 TOBEPXHOCTH Ha (U3UYECKUE CBOMCTBA HAHOCTPYKTYD.
16. ATomMHast CTPYKTYypa UAeaIbHONU MOBEPXHOCTU. PeanbHas MOBEpXHOCTb.
17. dedexrsl. JlnHaMuka aToMOB B 00b€M€ U Ha TOBEPXHOCTH.
18. CBepxpelieTkH.
19. MexaHuka HaHOOOBEKTOB.
20. Mexanuueckue konebanus, cuia TpeHus. KyloHoBckoe B3anMO/IeiicTBHE.
21. OnTuyeckne CBOWCTBA KBAHTOBO-PA3MEPHBIX CTPYKTYP.
22. OcOoOEHHOCTH pacIpOCTPAHEHHUsI CBETa B HAHOCTPYKTYPUPOBAHHBIX Cpeax.
23. MarauTHbI€ CBOWCTBA HAHOOOBEKTOB.
24. Knaccudukaiyss METO0B UCCIIEIOBaHHSI HAHOOOBEKTOB M HAHOCHCTEM.
25. Ontuueckass MUKPOCKOTIHSL.
26. KoHdokaabHbII MUKPOCKOII.
27. Mukpockon OJIMKHETO MOJIs.
28. HenmHeNnHO-0NTUYECKUI MUKPOCKOTI.
29. DneKkTpoHHas U MOHHAsS CIEKTPOCKONUS U MUKPOCKOITHS.
30. OCHOBHBIE METO/Ibl CKAHUPYIOIIEH 30HI0BOM MUKPOCKOIIUU U CIIEKTPOCKOIHUU.

NoUvAEwRN =

Memoouueckue pekomenoayuu npu n0020Mo6Ke K IK3aMeHy
[ToarotoBka CTYyIEHTOB K 3a4eTy BKJIOYAET MPOPAOOTKY JIEKIMI, B TEUEHHE CeMecTpa U
HEIOCPEICTBEHHYIO MIOATOTOBKY B JIHH, IIPEALIECTBYIOIINE 3a4€Ty, BKIIIOUasi, KOHEUHO, [IOJATOTOBKY
K KOJUIOKBUYMaMm, TECTUPOBAHUIO, BBIMOJIHEHHIO JIAOOPATOPHBIX padOT U UX 3alUTY.
Jlisl HOATOTOBKM K OTBETaM BOMPOCHI 3aueTa (OHM BBIAAIOTCA B KOHIIE CEMECTpA) CTYIEHT
JIOJIKEH MCTIOJIb30BaTh HE TOJIBKO KYPC JIEKIIHI, HO 1 OCHOBHYIO U IOTIOJIHUTEIBHYIO JTUTEPATYPY AJIS
BbIpaOOTKHM YMEHHUS AaBaTh Pa3BepHYThIE OTBETHI Ha MOCTABIEHHbIE BOPOCHI.
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B Xxo0/1e MOArOTOBKY K 3a4€Ty CTYACHTY HE0OX0IMMO 0OpalaTh BHUMaHHE HE TOJIBKO Ha ypo-
BEHb 3alIOMHHAHMS, HO U HA CTEIICHb IOHUMaHMsI N3y4aeMbIX BOIIPOCOB. A 3TO JOCTUTaeTCs HE MPO-
CTBIM 3ay4YMBaHUEM, & YCBOCHUEM IIPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUN AHAJIMTUYECKUM MBbIII-
nenreM. Clie0oBaTeIbHO, HEMOCPEACTBEHHAs MMOATOTOBKA K 3a4eTy JOJDKHA B PA3yMHBIX IIPOIIOP-

nugax CO4YCTaTh U 3alIOMUHAHUC, U TIOHUMAaHUEC NPOTpaMMHOI0 MaTcpurajia.

Pacnpeodenenue 6annoe mexkyuiezo, pyoexicnozo KOHmpos

No Oo6mas cymma 1-51 TOuKa 2-s1 Touka | 3 TOYKa
1. | Tekyuuii KOHTPOJIb
MOCEIICHUE 3aHATHI 10 3 3 4
0ajuIoB Oata Oata Oata
BBIIIOJIHEHME U 3all[ATa 21 7 7 7
1ab0paToOpHBIX paboT Oasn OayIoB 0ayoB 0ayIoB
2. | PyGe:kHblii KOHTPOJIb
TectupoBanue 15 6amnoB 5 5 5
0ajIoB 0annoB 0annoB
KonnokBuym 24 8 8 8
banna 0aioB 0annoB 0annoB
Hroro 70 23 23 24
0aJ10B oas1a oaj1a 0aj1a

Kpumepuu oyenueanus

[Tpu ocBoeHuu qucHUIIMHEL popmupyroTes komnereniuu [1K-1.Yka3zanHbie KOMIETEHIINH

(GhOpMHUPYIOTCS B COOTBETCTBHH CO CIEAYIOIIUMHU dTAIlaMHU:

e (opMUpOBaHHE U Pa3BUTHE TCOPCTUYCCKUX 3HAHMU, MPEITYCMOTPEHHBIX YKa3aHHBIMH KOM-
NETCHIUSAME (JICKIIMOHHBIC 3aHSATHUS, CAMOCTOSATENIbHASL pab0oTa CTYICHTOB);
e puoOpeTeHre U pa3BUTHE IPAKTUUECKUX YMEHHH, IPeTyCMOTPEHHBIX KOMIIETEHIIUAMM (J1a-
OopaTopHble pabOThI, CAMOCTOSITEIbHAS pad0Ta CTY/IEHTOB);
® 3aKperieHHe TEOPETHUECKUX 3HAHUM, YMEHHUH U IPAKTHUECKUX HABBIKOB, IPEIyCMOTPEHHBIX
KOMIETEHIMSIME (J1a00paTopHble pa0dOoThl, MPAKTUKH, BBIMYCKHAs KBadu(UKALMOHHAS pa-

6orta).

Kpumepuu OUEHKU Kauecmea oceoenus 0ucuunﬂuub1, 3aeepmalomeﬂc;l 3auemom
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Banabl

(peiiTuHro- | Pesyabrar .
N TpeOoBaHust ypOBHIO C()OPMHPOBAHHOCTH KOMIIETCHIM
BOIi OCBOEHMA
OLICHKH)
OOyuaronuiics OCBOMJI 3HaHUS, yMEHHsI U HaBBIKH, BXOJAIINE B COCTaB
KOMIIETECHIIMM:
e CrHoCOOHOCTh CTPOUTH MpOCTeHINe (PU3NYEeCKHe U MaTeMaThye-
3a4yTeHo CKHE MOJIEH IPUOOPOB, CXEM, YCTPOICTB U YCTAHOBOK 3JIEKTPO-
(6e3 mpo- HUKU U HaHOZJIEKTPOHUKHU Pa3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HA-
61-70 LEeAypBI YEeHHUs, a TAK)KE UCIOJIb30BATh CTAHAAPTHHIE IPOrPAMMHBIE CpeJi-
Cla4H 3a- CTBa X KoMuboTepHOro mojenuponanus (I11K-1);
yera) e CrHI0OCOOHOCTh APIYMEHTUPOBAHHO BBIOMPATh U PEANN30BbIBATH HA
MpaKkTUKE YPPEKTUBHYIO METOAUKY SKCIIEPUMEHTAIBHOTO HUCCIIe-
JIOBaHUS M1apaMeTPOB U XapaKTEPUCTHK IPUOOPOB, CXEM,
YCTPOMCTB U yCTAaHOBOK JIEKTPOHUKH W HAHODJICKTPOHHUKH pa3-
nu4Horo ¢yHkiuonansHoro HazHayeHus (I11K-2).
3aureno (¢ OO0yuaromuiicst mposIBISET KOMHGTGHHIEI/I HK:l, IIK-2, 1o Hve B IIOJI-
HOM 00BbEMe BXOSAIIMX B UX cocTaB JieicTBUi. OOydaromuics MoXeT
36-61 TPOHEAY JIOIYCTUTh HEKOTOPbIE HETOUHOCTH, HErpyOble OMIMOKH, 3aTPYAHATHCS
p(;;lqcez;zt)m B U3JI0KEHUU MaTepHaia, HO IpaBUIbHO OTBEYATh HA 3alaBa€Mble eMY
BOIIPOCHI.
meHee 36 He oty
Saia meH k 3a- | Komnerenmuu He copMupoBaHbl
4eTy

7.KOHTPOJIb KypPCOBBIX padoT

B cooTBeTcTBHM ¢ yUEOHBIM IIJIAHOM MO JUCIHHUILIHHE KYpPCOBBIE PaOOTHI HE MPEyCMOTPEHBI.

8.Meroanyeckne MaTepuaJibl, ONpeae/siiolue Mpouea1ypbl OLeHUBAHUS 3HAHUI, YMEHUI,

HABBbIKOB H OIIbITA A€ATCIbHOCTH

Pe3yJ'IBTaTI:>I OCBOCHUA yqe6H0171 JAUCHUIIIIMHBI, TOAJICIKAIIINUE ITIPOBCPKE.

Tabmua 6.
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Pesynomameot
00yuenus
(komnemenyuu)

OcHosHble nokasamenu
OYeHKU pe3yIbmamos
00yueHus

Buo OYEHOUYHO2O0 Mamepuaia

CrocoOGHOCTH CTpO-
UTh TIpocTeimue u-
3MYECKUE U MaTeMa-
TUYECKHUE MOJICITU
npuOOpOB, CXEM,
YCTPOKCTB U yCTaHO-
BOK 3JICKTPOHHUKH U
HAHOAJICKTPOHHUKH
pa3NIUYHOrO PYHKIH-
OHAJIPHOTO Ha3HAYe-
HUS, @ TAKKE HC-
M0JIb30BaTh CTaH-
JapTHBIE TIPOTPaAMM-
HBIC CPEJICTBA UX
KOMITBIOTEPHOT'O MO-
nenupoBanus (I1IK-1)

3uamu: MecTo u poib MaTeMa-
TUYECKUX MOJIENIEeH TeXHOJIO-
THYECKUX MPOLECCOB, MOIY-
IIPOBOAHUKOBBIX TPUOOPOB U
NMC B obsactu pazpaboTKu
Y TIPOU3BOJICTBA COBPEMEH-
HBIX U3JICJIHI JIEKTPOHHOU
TEXHUKHU

BrimonHenue u 3amura 1aboparop-
HBIX padoT;

TUTIOBBIC OIICHOYHBIE MATEPHAIIBI
JUIsl yCTHOTO onpoca (pazoen 5.1.1);
TUIIOBBIE TECTOBBIC 3a/IaHUsI (Pa3zde
5.2.);

TUTIOBBIC OIICHOYHBIE MATEPUAITBI K
JK3aMeny (paszoen 6.)

Ymemo: Bo1OUpaTh GpyHmamMeH-
TaJbHbIC (PH3UYCCKUE ypaBHE-
HUSI TIPU 33/IaHHBIX OTpaHUYe-
HHSIX U HA UX OCHOBE CO3J1a-
BaTh MAaTEeMaTHYECKHE MOJICITH
JUISl KOHKPETHBIX TEXHOJIOTH-
YECKHX MPOIIECCOB, MOIYIPO-
BOJIHUKOBBIX MPUOOPOB U HH-
TErpajbHBIM MUKPOCXEM

BrimonHenue u 3amura 1aboparop-
HBIX padoT;

TUIIOBBIE OLICHOYHBIE MaTEPUAIIBI
JUIsl YCTHOTO onpoca (pazoden 5.1.1);
TUIOBBIE TECTOBBIE 3a/1aHUS (paszoen
5.2.);

TUIIOBBIE OLICHOYHBIE MaTePUAIIbI K
3K3aMeHy (paszde 6.)

Brademy: coBpeMeHHBIM Ma-
TEMaTUYECKUM anlapaToM,
UCIIOJIb3YEMBIM ISl IOCTPOE-
HUSI MOJEJEN MTOTYyIPOBOAHU-
KOBBIX TIprbopoB u UMC; co-
BPEMEHHBIMHU IPOTPaMMaMH
MaTeMaTH4eCKOr0 MOJEIUPO-
BaHUS

BerinonHeHue u 3amura Jiaboparop-
HBIX padoT;

THUIIOBBIC OIICHOYHBIC MaTECPHAIIbI
JUTsl YCTHOTO ompoca (pazoen 5.1.1);
THUIIOBBIC TECTOBBIC 3a/IaHUs (pazoen
5.2.);

THUIIOBBIC OIICHOYHBIC MaTEPHAJIbI K
dK3aMeHy (paszoden 6.)

Brademyw: meronamu obpa-
OOTKH U OLIEHKH MOTPEIITHOCTH
PE3yNbTaTOB U3MEPEHU.
‘VYMeer ucciie1oBaTh HAHOOOb-
€KTEI.

Brimonnenue u 3amura nadoparop-
HBIX paloT;

TUTIOBBIE OLICHOYHBIE MaTePHAIIbI
JUTsl YCTHOTO ompoca (pazoen 5.1.1);
TUTIOBBIE TECTOBBIC 3a/1aHUA (pazoen
5.2.);

TUTIOBBIE OLICHOYHBIE MaTEPHAIIBI K
dK3aMeHy (paszoden 6.)

9.YueOHo-MeTOANYECKOE 00ecniedeHUe TUCIUTIIMHbI
Ochnognas numepamypa

CepreeB H.A. ®u3uka HaHOCHCTEM [DnekTpoHHbIN pecypc]. -M.: Jloroc, 2016.— 192 c.— Pe-
*uM gocrtyna: http://www.iprbookshop.ru/66410.html.— DbC «IPRbooks»

l'onoBkuna M.B. Hanodoronuka u ¢pusnka HaHOCTPYKTYp [ DIEKTPOHHBIN pecypc]: COOpHUK
3anad. -Camapa: [IoBoJDKCKHI TOCYIapCTBEHHBIN YHUBEPCUTET TEIEKOMMYHUKALIUNA U HHOP-
Matuku, 2017.— 33 c.— Pexum noctyna: http://www.iprbookshop.ru/75389.html.— 3BC

«IPRbooks»

I'mymenko A.I'. HanomaTepuaibl 1 HAHOTEXHOJIOTHH [ DneKTpoHHbIN pecypc]. - Camapa: Ilo-
BOJDKCKHMI FOCY/IapCTBEHHBI YHUBEPCUTET TEIEKOMMYHUKaUK U uHpopmatuku, 2017.— 269
c.— Pexwum nocryna: http://www.iprbookshop.ru/75388.html.— 3BC «IPRbooks»

Jlonoanumensnan numepamypa




1. ®epopenko B.D. HanorexHoiiormu M HaHOMATE€pUaldbl B arpoONpPOMBIIIJIEHHOM KOMILJIEKCE
[DnexkTponHblit  pecypc]. -M.: Pocurdopmarporex, 2007.— 96 c.— Pexum npocrymna:
http://www.iprbookshop.ru/15743.html.— 3BC «IPRbooks»

2. Mansies K.B. HanomaTtepuans! 1715 paano3ieKTpOHHBIX cpeicTB. [[0IroToBKa CKaHUPYIOIIETO
TYHHETTLHOTO MHKPOCKONA K JHMATHOCTHKE M MOAM(DHUKAIUN HAHOMATEPHUAIOB [DIEKTPOHHBIN
pecypc]: MeToanuecKue ykazaHus K JiabopaTopHbIM paboTam mo kypcy «Hanomartepuanbl st
PaaMOdIEKTPOHHBIX CPEACTBY. - M.: MOCKOBCKHI1 TOCYAapCTBEHHBIN TEXHUYECKU YHUBEPCUTET
MMEHU H.2. baymana, 2007.— 44 c— Pexum JloCTyma:
http://www.iprbookshop.ru/31463.html.— 3BC «IPRbooks»

3. Bursasp I1.A. HanomarepuanoBenenue [DIeKTpoHHBIN pecypc]. YueOHoe mocobue. -MUHCK:
Briiimas 1IKosa, 2015.— 512 c— Pexum JOCTYyTIA:
http://www.iprbookshop.ru/35501.html.— 3BC «IPRbooks»

Ilepuoouueckue uzoanusn
[Tepeuenp nepuogMUecKUX M31aHUH, TToTydaeMbix 6nomroTexoit KBI'Y, B KOTOPBIX CTYJEHT MO-
KET 03HAKOMHTBCSI C COBPEMEHHBIMHU JJOCTHKEHUSMHU B 00JIACTH HAHOTEXHOJIOTUI: DIIEKTPOHHAS IIPO-
MBILIEHHOCTh, MUKpO3JieKTpoHuKa, Dnekrponnka HTB, Hano u MukpocuctemMHas TeXHUKA.

Humepnem-pecypcot
URL: http://lib.kbsu.ru/ buommorexa KBI'Y.

URL: http://www.garant.ru. CipaBouHasi mpaBoBas cuctema «[ apanT».

URL: http://www. consultant.ru CnpaBo4nas npaBoBas cuctema «Koncynbrantllnocy.
http://www.studmedlib.ru 35C «KoHCynbTaHT cTyieHTa»
http://www.ph4s.ru -O6pa3oBarenbHbiii mpoekT A.H. Bapruna

AN o

URL: http://www. sciencedirect.com. [IpodeccnonanbHbie mouckoBbie cucteMsl. [lomHo-
TeKkcToBas 0a3a nmaHHbIX ScienceDirect

7. http://metod.ce.cctpu.edu.ru/edu - CchlIKM Ha MOPTAJIBI M CATHI 00pa30BaTeNbHBIX yUpexKie-
Hull. ['ocynapcTBeHHbIE 00pa3oBaTebHble cTaHAapThl. HopMaTHBHBIE TOKYMEHTHI.

8. http://www.intuit.ru/department/ - becruiatHoe nucTaHIIMOHHOE 00y4YeHre B HanmoHansHOM
OTKpBITOM YHUBEpPCUTETE

9. http://www.citforum.ru - [TyOnukanuu u 0630psl U3 00JIACTH UHTEPHET-TEXHOJIOT U

10. http://www.x-sky.ru/ebook, http://www.iprbookshop.ru- 31eKTpOHHO-OMOINOTEYHBIE CH-
CTEMBI

10.IIporpammHoe oOecnieyeHHe COBPEMEHHbIX
HH(OPMALMOHHO-KOMMYHUKAIMOHHBIX T€XHOJIOT Ui

1. CTyaeHTBI UMEIOT AOCTYI K €IMHOMY 00pa30BaTeIbHOMY MOPTaIly, TJI€ MOTYT B OTKPBITOM
JIOCTYTIE TOJIb30BaThCS peCypcaMu yueOHO-METOIUYECKON JINTEPATYphI, SIBISIFOIIMMHUCS pa3padboT-
kamu Begymux BY30B Poccun.

2. 11 peTUHTOBOTO KOHTPOJISI UCIIOJIB3YETCSl CHCTEMa KOMITBIOTEPHOTO TECTHPOBAHUS Ha
0a3ze mporpammHoro obecreueHuss Moodle.

3. Ilpu BbIIOTHEHUH JTA0OPATOPHOTO MPAKTUKYMa CTYACHTHI B 00s13aTEILHOM MOPSJIKE MPO-
BOJIAT 00pabOTKy HKCIIEPUMEHTATBHBIX JAHHBIX C IPUMEHEHHUEM Pa3IHMYHBIX IPOIPAMMHBIX CPE.

4. B pamkax obOecrieueHusi IPUMEHEHUS] KOMIIBIOTEPHBIX TEXHOJOTHIl B 00pa30BaTeIbHOM
IIPOLIECCE UMEIOTCS CHEUAIN3UPOBAaHHBIE KOMITBIOTEPHBIE KJIACCHI C COBPEMEHHBIM ITPOTrPAMMHBIM
o0ecrieueHreM U UMEIOIIUM BbIXO B MIHTepHET.

11.MarepuajibHO-TeXHHMYECKOe o0ecredyeHue QU CIUTITUHbI
MarepransHO-TEXHUYECKYIO 0a3y JUis MPOBEACHHS 3aHATHH 110 TUCHUTUINHE COCTABIISIOT:
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e  CHEUMAIN3UPOBAHHAS AyAUTOPHS, UCIIOJIb3yeMasl TP NIPOBEICHUH 3aHSITUH JIEKLIMOHHOTO
tuna Ne238, pacnonoskeHnas o aapecy: 360004, KaGapmanHo-bankapckast peciyOiuka, T.
Hanpuuk, yn. Yepnsiesckoro, 175, yueOnslii kopryc yauepcurera Ne4 (DMD), ocHa-
IIEHHAs! MYJIBTUMEIMIHBIM MIPOEKTOPOM U KOMILIEKTOM ammnaparypbl, MO3BOJISIONICH J1e-
MOHCTPHUPOBATh TEKCTOBBIE U TPAPUIECKUE MAaTEPHAIIBI;

e pabouee MeCTO MpernoJaBaTeis;

e pabourie MecTa CTYJCHTOB;

e MeJoBasl JOCKa.

MynsTuMeaniHAS TPE3EHTAaLIN, COIIPOBOXKIAIOMIAs JICKIUIO, TI03BOJISET MPEIo1aBaTeNIo aK-
LIEHTUPOBAaTh BHUMAHHUE CTYI€HYECKOM ayIUTOPUHN Ha KIHOYEBBIX BOIIPOCAX JIEKLIUU.

JucuumnnuHa obecreyeHa:

® TECTOBBIM MaTepHajlaMU B 3JIEKTPOHHOU o0y4aromiei cucreme «Moodle» (OTKpBITHIiM
YHHUBEPCUTET);

® KHIWKHBIM GOHAOM OMOIMOTEKH;

® SJEKTPOHHBIMU BEPCHUSAMHU JIEKIUN U Y4eOHUKOB.

JlabopaTopHEIil MPAKTUKYM MPOBOIUTCS B JlabopaTopuu Ne42(, pacmoio)eHHOU IO ajpecy:
360004, Kabapauno-bankapckast pecriyonuka, r. Hanpuuk, yn. YepHsimeBckoro, 175, yueOHBbIH KOp-
nyc yauBepcutera Ned (ODM®). JIaboparopusi OcHaIIeHa COBPEMEHHBIM IPOTPaMMHBIM obecriede-
HueM (oneparonHas cucreMamu Windows10, sa3biku mporpammupoBanus Jendu, C++ )u BIXogoM
B MHTEpHET.

CryneHTsl UMEIOT AOCTyN 4epe3 VHTepHET AOCTYI K AJIEKTPOHHOW oOydaromieil cucreme
«Moodle» (OTKpbITI YHUBEPCUTET), KOTOPAsi O3BOJIET pa3MellaTh JIEKTPOHHbIE yUEOHbIE KYPChI
B CBOOOJHOM JIOCTYIIE AJI CTYJICHTOB YHUBEPCUTETA.

[Ipu npoBeneHny 3aHATUH JIEKIIMOHHOTO TUIIA U JJAOOPATOPHBIX 3aHATHI UCIIOJIb3YIOTCS:
JIUYEH3UOHHOE RPOZPAMMHOE 0DechneueHue u c60000HO PACHPOCMPAHAEMbLE NPOZPAMMDBL:

e Microsoft Office nunensusi: loroBop Nel35 ot 22.05.2018, moroBop Ne 1-21100 ot
20.09.2017, ceprudukar ot 29.11.2017, noroBop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, norosop Ne 4/14-08 ot 14.08.2015, noro-
Bop Ne 1/01-12 ot 01.12.2014, norosop Ne0331100002314000061-0003152-01 or
25.11.2014, noroBop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptudukar ot 20.04.2009, ceprudu-
kat ot 18.06.2008, ceprudukat ot 12.10.2007, cepruduxar ot 14.03.2007;

e apxuBartop 7z, Adobe Acrobat Reader nuiieH3us: mpegocrapiseTcs OECIIATHO HA YCIOBUSIX
no azapecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox muuensus: GPL/LGPL/MPL, Google Chrome nuuen3us: npenocrapisercs
0ecIUIaTHO Ha YCIOBUAX JHMIIEH3MOHHBIX COTJIAIlIEHUH Ha MporpaMMHOe oOecreyeHue ¢ OT-
KPBITBIM UCXOAHBIM KOJIOM TI0 aapecy https://code.google.com/intl/ru/chromium/terms.html.

JI1 CTyI€HTOB C OrpaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbs CO3JJaHbl CIIELIUAIbHBIE YCIOBHS
JUIsl TIOJy4deHust oOpa3oBaHusl. [l CTY/I€HTOB ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI CO3/1aHbI
crienaibHbIe YCIOBUS JUTsl TOMydeHus 00pazoBaHusl. Crieluaan3upoBaHHOE TIOMEIEHHE JUIS MHBAIUJIOB
pacnionokeHo 1o aapecy: 360004, Kabapmno-bankapcekas pecryomnmka, T. Hampuuk, yi. UepHbImeBckoro,
173, rnaBHbIN y4eOHBII KOpITyC YHUBEpCHTETa, aynutopust Nel4S.

B nensix AOCTYmHOCTH MOJNy4eHHs BBICHIETO 0Opa3oBaHMs MO 00pa30BaTENIbHBIM MPOrpaMMaM
MHBAJIMIAMU U JIMIIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSl YHUBEPCUTETOM O0€ECIeurBa-
eTcsl:

e aIbTEpPHATUBHON BepcUel opHUIMATIBHOTO caiiTa B ceTH «HTepHeT» A CabOBUASIINX;

® [IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLIET0 00yUYaronieMycsi HEOOXOAUMYIO TIOMOIIIb;

e Ui MHBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBbS 10 CIIyXY — AyOJInpoBa-
HHE BCIIyX CIPaBOYHOM MH(OPMAIMK O PaCIIMCaHUM Y4eOHBIX 3aHIATUI; oOecrieueHue Ha lje-
JKaIIUMHU 3BYKOBBIMH CpEeICTBaMH BOCIIPOU3BEIEHUS HH(OpMALIUU;
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JUTSL HTHBAJTUOB U JIUII C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI, UMEIOIINX HapYyIIIe-
HUS ONIOPHO-/IBUTATEIBHOTO allliapaTa, Co3/IaHbl MaTePHaIbHO-TEXHUUECKUE YCIIOBHsI, 00ec-
MIEYUBAIOIINE BO3MOKHOCTh OECIPETSITCTBEHHOTO JIOCTYIIAa 00 YyJaONUXCsl B YI€OHBIEC TTOME-
HICHUS, 00OBEKTY MUTAHUS, TYaJICTHBIC U JIPYTHE MOMEIICHUST YHUBEPCUTETA, a TAKXKE Ipe-
OBIBaHUS B YKa3aHHBIX MTOMEIIEHUSAX (HATHUME PACIIMPEHHBIX ABEPHBIX IPOEMOB, MOPYU-
HEeW W APYTuX MPUCITIOCOOTICHUN).
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JIner usmeHenuii (1onosiHeHnii) B padoyeii nporpaMmMe JMCHUILIHHBI (MOAYJIST)
«PuU3uKa HAHOCTPYKTYP» 110 HAIIPABICHUIO MTOATOTOBKH
11.03.04 DnexTpoHNKa ¥ HAHOIEKTPOHHKA
npodmis CoBpeMeHHbIE HH(OPMAIIMOHHBIE TEXHOJIIOTUH B 3JIEKTPOHHON TEXHUKE

Ha 20 -20 Y4eOHBIN TOJ
Ne ni/m daemenTt (myHkT) PII/ Ilepeyenb BHOCH- Ipumeua-
MBbIX U3MEHEHUI HHE

Obcyancoena u pexomenodo8ana Ha 3ace0anuu Kageopul

AJIEKTPOHUKHU ¥ HUPPOBBIX HHOOPMAITMOHHBIX TEXHOJIOTHH, TPOTOKOI Ne OT « »
20 r.
3aBenyronuii kKageapoit / P.I1L.Temmes/
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