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1 BBenenue

Pabouas nporpamma u (HOHJI OLEHOYHBIX CPEACTB AMCHUIUIMHBI «HaHOMaTepuansl u
HAHOTEXHOJIOTUU» COCTaBJIEHbI B COOTBETCTBUU C TpeOOBaHUAMHU (eAepantbHOrO TOCYIapCTBEH-
HOTO 00pa30BaTEIHLHOTO CTAaHAAPTAa, YTBEPKACHHOTO MpukazoM Munobpuayku Poccuiickoit ®e-
neparuu OI'OC BO, yrBepxkaeHHbll npukazoM Munoo6paayku Poccun ot 02.06.2020 Ne 701, u
OCHOBHOH MpodecCHOHATBLHON 00pa30BaTEIbHOM MPOrpaMMBbl MOATOTOBKH «MarepruaaoBeeHue
B MaIIMHOCTPOCHUW» MO HaIpaBlICHUIO MOAroToBKU «22.03.01 MarepuaioBeieHUE U TEXHOJO-
TUU MaTEPHUAIIOBY.

[IpakTHueckas NOArOTOBKA peaM3yeTcs Ha OCHOBE:!

[Mpodeccnonanshsbiii cranmapt 40.136 «CIIEIIMAJINCT B OBJIACTU PA3PABOTKMU,
COITPOBOXAEHNWA 1 UHTEI'PALIMN TEXHOJIOTUYECKUX ITPOLHECCOB U ITPON3-
BOJCTB B OBJIACTU MATEPUAJIOBEAEHW A TEXHOJIOTUN MATEPUAJIOB».

O606mmenHas TpyaoBas Qpynkuus: A Pa3paboTka, CONpoOBOXKIECHUE M MHTErpalus THUIO-
BBIX TEXHOJOTMYECKHX IPOLIECCOB B 00JIACTH MAaTEPUATIOBEICHUS M TEXHOJIIOTUU MAaTEPUATIOB.

H3-2 OcHoBHBIE 3aBUCHMOCTH IKCILTyaTallMOHHBIX CBOMCTB JieTajeii MalmH U mpubdo-
pPOB, HUHCTPYMEHTOB OT TE€XHOJOTUYECKUX (DAKTOPOB THUIIOBBIX PEKUMOB TEPMHUUYECKON M XUMU-
Ko-TepMuueckoir oopadotku, HY-5 ®opmynupoBaTh NpeasiokeHus M0 U3MEHEHUIO KOHCTPYK-
TUBHBIX TPeOOBaHUI K SKCILTyaTallMOHHBIM CBOICTBaM B Iesax Oolee 3 deKTUBHON peanu3a-
LIMY BO3MOKHOCTEN MaTepUajIoB UM TEPMUUYECKON U XUMUKO-TEPMUUYECKON 00pabOTKH.

3agaun aucuumuiuHbl | 1. M3yuuTh TeopeTuyeckre OCHOBBI TEXHOJIOTHH MOJydeHHs] HaHOMAaTe-
pHUAaJIOB ¥ HAHOTIOKPBITHI, METOOB X UCCIIEIOBAHUS U 00JIacTel TpH-
MEHEHUS;

2. ChopmMupoBaTh NPaKTUIECKHUE HABBIKU TIOJTYICHUSI HAHOMATEPHUAIOB
Y HAaHOIIOKPBITUI Y METO/IOB UX UCCIIEIOBaHMS;

CdopmupoBaTh HaBBIKH (POPMUPOBAHUS HOBBIX CBOMCTB MaT€pHAaJiOB B
HAaHOCTPYKTYPHOM COCTOSIHUU U UCIIOJIb30BaHUs HAHOMATEPHUAJIOB B Ka-
4eCcTBE 00bEMHBIX MOAN(UKATOPOB U TTOKPBITHIA.

OcHOBHBIC pa3aciibl /1. Haquo-TeXHonoquecm/Ie OCHOBBI HAHOTEXHOJIOTHH.
TEMBI TUCIIUITIINHBI 2. MGTOI[I)I TMOJIYUYCHUA U UCCIICAOBAHNA HAHOMATCPUAIIOB.

2 IlepeyeHb IVIAaHUPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JMCHHILIMHE (MOLY110), CO-
OTHECEHHBIX ¢ HHAMKATOPAMU A0CTHKEHHUS KOMIIeTeHIUi

ITponecc n3ydenus aucuumiuHbl «HaHOMaTepuaibl 1 HAHOTEXHOJIOTUW HalpaBlIeH Ha
dbopmupoBanue cienyronmx komrnereHuuid B coorseTcTBuu ¢ ®I'OC BO u ocHOBHOI 00pa3oBa-
TEIBHOU MpOrpamMmoii (tabnuia 1):

Tabauna 1 — KoMnereHIMM 1 HHAMKATOPBI UX TOCTUKEHUS

Koxn u HanmeHoBaHME KOMIIE- WNHaukaTopsl JOCTUKECHUS [TInanupyemsie pe-
TEHLIUH 3yNbTaThl 00y4eHUS
10 TUCLMILIMHE

Ob6menpodeccnoHanbHbIe

OIIK-6 CnocobeH npuHIUMaTh OIIK-6.1 3naer TexHnueckue cpea- | PopmyaupoBarhb
000CHOBAaHHbIE TEXHUUECKHE CTBa M TEXHOJIOTUU OOpaOOTKU Ma- | MPEIJIOKEHUS 110
peleHus B poeCCUOHATBHON | TEepUaJIOB, OCHOBHBIE KPUTEPUHU M3MEHEHUIO




JACATCIIbHOCTH, BBIGI/IpaTL 3(1)- OLCHKU TEXHOJIOT'MYHOCTH U ITOBBI- KOHCTPYKTUBHBIX
(dbexkTuBHBIE U O0€30MacHbIe TeX- | meHus YPPEKTUBHOCTH TPUMEHE- TpeOOBaHMI K
HUYCCKHC CPCACTBA U TCXHOJIO- HUA TepMI/I‘-IeCKOf/'I U XUMHUKO- SKCILTYyaTaluUOHHBIM
THH TEPMUYECKOI 00pabOTKM MaTepua- | CBOWCTBAM B LIEJIAX
J0B 6omee 3P PeKTHBHOM

OIIK-6.2 YmeeT aHanmM3upoOBaTh Me- | peajiu3aluu
TOAMYECKYIO0, HAYYHO-TEXHUUYECKYIO | BO3MOXKHOCTEH

Y TEXHOJIOTHYECKYIO JIUTEPaTypy MaTepHaIOB WJIN
JUTSL IPUHSITUS. 0OOCHOBAHHBIX T€X- | TEPMUUYECKOU U
HUYECKHX PEIICHHH B mpodeccruo- XUMHUKO-TEPMUYECKOMN
HAJIBHOW JIeSITeIbHOCTH 00paboTKH.

OIIK-6.3 Bnageer HaBbIKaMH IIPHU- 3HaTh OCHOBHEIE

HATHUSL 0OOCHOBAHHBIX TEXHUYECKHUE | 3aBUCUMOCTH
penieHuii B npoecCHOHANBHON Ae- | AKCILTyaTallMOHHBIX
ATENBHOCTH, BBIOOpa ((EKTUBHBIX | CBOMCTB AeTanen

1 0€30MaCHBIX TEXHUYECKUX MalIlMH ¥ TPUOOpPOB,

CPE/CTB U TEXHOJIOTHIA UHCTPYMEHTOB OT
TEXHOJOTUIECKUX
(aKTOPOB THUITOBBIX
PEKMMOB

TEPMHUYECKOHN U
XUMHUKO-TEPMUYECKOMN
00paboTku

3 MecTO AUCHUILIMHBI (MOAYJIS) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Hucnunnuna «HanoMmarepuasbl 1 HAHOTEXHOJIOTUMY U3ydaeTcs Ha 4 Kypce, 7 ceMecTpe.

JlucuuiuinHa BXOAUT B cocTaB Oioka 1 «/{ucuuniannsl (MOAYNIN)» U OTHOCUTCS K Bapua-
THBHOMW YacCTH.

Jlist OCBOEHUS AMCHUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS, HABBIKU U / WJIU OMBIT IPaK-
TUYECKOW JEeSATeNIbHOCTH, C(HOPMUPOBAHHBIE B MPOLECCE W3YYEHMs] IUCUUIUIMH / MpPaKTHK:
«b1.0.1B.01.01 Koppo3us u 3amura marepuanosy», «b1.0.J1B.01.02 TexHosnorus marepuaios
U TIOKPBITHIT», «Y4eOHas MpaKkThKa (03HaKOMUTENbHAs IPAKTUKA)».

HucuuruinHa «HaHoMaTepualibl 1 HaHOTEXHOJIOTMUY) YacTUYHO peanusyercs B ¢dopme
MPAKTUYECKON MOArOTOBKHU.

JucuuruinHa «HanoMaTtepuanbl 1 HAHOTEXHOJIOTUM» B PaMKax BOCIUTATENIbHONH paboTh
HamnpasJjieHa Ha (pOpMHUpPOBaHUE y O0yUaAIOUIMXCS aKTUBHOM T'PakIaHCKOM MO3UINH, YBOXKEHUS K
npaBaM M CBOOOJIaM 4YeJIOBEeKa, 3HAHUS MTPABOBBIX OCHOB U 3aKOHOB, BOCIIUTAHUE YyBCTBA OTBET-
CTBEHHOCTH WJIM YMEHUS apryMEHTHUPOBATh, CAMOCTOSTEILHO MBICIUTh, PA3BUBAET TBOPUYECTBO,
npodecCHOHATIbHBIE YMEHHS WM TBOPUECKH Pa3BUTON JIMYHOCTH, CUCTEMBI OCO3HAHHBIX 3Ha-
HUH, OTBETCTBEHHOCTH 32 BBIINOJIHEHNUE y4eOHO-ITPOU3BOICTBEHHBIX 3aaHUN U T.JI.

4 O0beM AUCHHMILVIMHBI (MOLYJIs1) B 32a4€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA
aKajgeMMYecKHX YacoB, BblIJleJICHHbIX HA KOHTAKTHYI0 padoTy o0y4alomuxcs ¢ npenoaaBa-
TeseM (110 BHAaM y4eOHBbIX 3aHATHIT) M HA CAMOCTOSATEJIbHYIO Pa00Ty 00y4arommXxcst

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUIUIMHBI COCTaBIseT 3 3.€., 108 akaz. yac.
Pacnipenenennie o6beMa JUCHUILTAHBI (MOJIYJIsI) TIO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIEHO B TabimIe 2.
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Tabmuua 2 — O6beM TUCIUILIMHBI (MOIYJIs) IO BUJAM YUeOHBIX 3aHATHH

O0BEM AUCHUIUINHEI

Bcero akanemu-
YEeCKHUX YacOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

108

KonTakTHas aynuTopHasi padbora o0yyarommxcsi ¢ npemnojaasareseM (1o
BH/IaM Y4eOHbIX 3aHSATHIi), BCEro

32

B ToM uncie:

3aHAITUSA JEeKIMOHHOr0 THNA (JIEKIMU U MHbIC yueOHbIC 3aHATHS, TIPEIy-
CMaTpHUBAIOIIME NMPEUMYIIECTBEHHYIO Tepenavyy yueOHol uHpopMaluu 1me-
JAarorMyecKuMu pabOTHUKAMH), B TOM 4uCie B popMe MPaKTUYECKOM MO/I-
TOTOBKH:

16

3aHAITHSI CEMHHAPCKOI0 THINA (CEMUHApbI, IPAKTUYECKUE 3aHATUSI, MPaK-
TUKYMBI, JJaOopaTopHble pabOThl, KOJUIOKBUYMbl M MHbIC aHAJOTHYHBIE 3a-
HSTHS), B TOM 4YHCIie B (popMe MPaKTHIECKOM MO OTOBKH:

16

CamocrosiTesibHasi padoTa 00y4alOIMXCA U KOHTAKTHAas padoTa, BKIIO-
yarolasi TPYNIOBbIE KOHCYJIbTAIIMU, WHIMBHAYAIbHYIO paboTy o0yuaro-
HIMXCS C MpernojaBaTeNisMU (B TOM UHWCIE€ WHIUBUAYyalbHbIE KOHCYJbTa-
IIUH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIHbHON
cpele By3a

76

[TpomexyTouHas aTTecTanus 00y4aroImuxcs — 3a4eT ¢ OLEHKON

5 Coaep:xkaHue TUCHHUILUINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEeM OTBeJeHHOI0 HA HUX KOJIMYeCcTBa aKa/JieMUYeCKHX 4YacOB M BUIOB y4eOHOIi

padoThbI

Tabmuua 3 — CTpykTypa H coJiepKaHue AUCHUILIMHBI (MOYJIs)

HaumenoBanue pa3nenos, TeM H CO- Bupl yueOHOI paboThI, BKIIFOYAs CAMOCTOSATEIBHYIO
JepKaHue MaTepuaia paboTy 00y4JaroMXxcsl U TPYA0EMKOCTh (B Yacax)

KonrtakTHas pabota npenoaasarens ¢ ooydaro- | CPC

ITUMUCS
Jlexunn CemuHapckue Jlaboparopubie
(mpakTUYecKue 3aHATHUS
3aHATHUSA)

1. Hay‘lHO'TeXHOHOFI/I‘-ICCKI/Ie OCHOBBI HAHOTE€XHOJIOTHI

Bsenenue, nienu u 3a1auu Kypca 1 5
Hay4HOo-TexHOIOTHYeCKe OCHOBBI 1 5
HaHOTEXHOJIOTHH.

HaHOTeXHOIOTHS: TEPMHUHBI U OTIpe-

JIeTICHHUSL.

Knaccudukanmst HaHO-00bEKTOB




Pasmepusble 3¢ (hexTh 1 CBOHCTBA 2 4 10
HaHOOOBEKTOB M HAHOMATEPUAJIOB.

DyHKIMOHAJIbHBIE U KOH-

CTPYKIIMOHHBIC HAHOMATEPUAITBI

2. MeToibl OJyYCHHS U UCCIICIOBAHNS HAHOMATEPHAJIOB

MeToap! noydeHusi HAHOMaTePUAJIOB: 4 6 20
1) HAHOYACTHII, HAHOKJIACTEPOB,

2) MOPHUCTHIX HAHOMATEPHAJIOB;

3) MOJTyYCHHST KOMITAKTHBIX

HaHOMaTEPHAJIOB;

4) TUICHOK | TTOKPBITHH;

5) MOJIUMEPHBIX U KOMITO3UTHBIX

HaHOMAaTEepPHAaJIOB

6) 30HOBBIC TEXHOJIOTUU U JINTO-

rpadusi.

MeTo bl UCClIeIOBaHMSI HAHOMATEepHa- 4 6 20
JIOB:

1) OIITUYECKAas MUKPOCKOIIUS

2) CKaHHPYIOIIas 30H0Bast MHUK-

POCKOTIHS;

3) AJIEKTPOHHAS] MUKPOCKOIIHS,

4) Ja3epHasi MUKPOCKOIIHUS

5) MarHUTO- M JIEKTPOCUIIOBAS

MUKPOCKOIIHH;

6) HAHOMH/ICHTHPOBAHUE

7) HAHOCHIEKTPOCKOITHUS

[TepcrieKTHBBI 5KOHOMHYECKOTO pa3- 4 16
BUTHS U IPUMEHCHUSI HAHOMATepHa-

JIOB:

1) DJEKTPOHUKA U WH-

(bopMarroOHHbIE TEXHOJIOTHH

2) Menaununa u hapMOKOIOTHS

3) Tounast MexaHHKa, OTITHKA

4) MaruHoCTpOoeHHE, TPAHCTIOPT

5) OxpaHa OKpyKaroIiel cpeapl

HUTOI'O no aucumMminHe 16 16 76

6 BueaynuTopHasi caMOCTOSITeIbHASA PadoTa 00y4al0IMXCS N0 JUCHHUILIMHE (MOLY-

JI10)

[Ipy mmaHUpOBaHUU CAMOCTOSITENIEHON PaOOTHI CTYIEHTY PEKOMEHAYETCSI PyKOBOJICTBO-
BaTbhCsI CICTYIONIUM PACTIPEICTICHUEM YacOB Ha CAMOCTOSTEIbHYIO paboTy (Tabnwuia 4):

Ta6J'II/II_Ia 4 — PCKOMCH,Z[yCMOC pacupCACJICHUEC 9aCOB HAa CaMOCTOSATCIIbHYO pa60Ty

KoMIIOHEHTBI caMOCTOATEIBbHON PadoThI

KoaunuyecrBo yacos

I/I3yquHe TCOPCTUUCCKUX pa3CJI0B JUCIHUITIINHBI

35

IToaroroBka K 3aHATHIM CCMHHAPCKOT'0 THUIIA

40
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IToaroroska u ohopmaeHrEe KOHTPOJIbHOH PadoThl 33

108

7 OueHovHbIe CPeACTBA ISl NPOBEJeHHUS TEKYILIEro KOHTPOJISI M POMEKYTOYHOM

arTecTauMu 00y4aromMXcs M0 JMCUUILINHE (MOTYJIIO0)

(DOH,I[ OIICHOYHBIX CPCACTB JIA IMPOBEACHHA TCKYLICTO KOHTPOJISL YCIIEBAEMOCTH U IIPO-

MEXXYTOUHOM arTecTanuu npexacrasieH B [Ipunoxenun 1.

IlonHBIM KOMILIEKT KOHTPOJIbHBIX 3aﬂaHI/II71 WM UHBIX MAaTCpUaJIOB, HCO6XOI[I/IMBIX JJIA

OLICHUBAHUS PE3YJIbTATOB O0YYEHHS O JUCHUILIMHE (MOAYIIIO), MPAKTUKE XPAHUTCS HA Kade-
pe-pa3paboTurke B OyMakKHOM U 3JIEKTPOHHOM BH/IE.

8 YueOHo-MeToaMUYecKoe U HH(POPMALMOHHOE 00ecTiedeHre JUCIUILIMHBI (MOLYJIs1)

8.1 OcHoBHas quTEpaTypa

bapeionn, A. A. ®U3MKO-XMMHUS HAHOYACTHI, HAHOMATEPHAJIOB M HAHOCTPYKTYp [Dnek-
TPOHHBIHI pecypc] : Yueb. mocodbue / A. A. bapeidbun, B. A. baxtuna, B. 1. Tomunun, H. I1.
Tomununa. - Kpacnosipck : COVY, 2011. - 236 c. - ISBN 978-5-7638-2396-7. - TekcT : anek-
tpounbii. - URL: https://znanium.com/catalog/product/441543 (mara oOparieHus:
14.06.2021). — PexxumM J0CTYMA: 110 MOIITHCKE.

Bonkos, I''M. MatepuanoBenenue : yueOHuK s By3oB / I'. M. Bonkos, B. M. 3yes. - M.:
Axanemus, 2008. - 398c.

Cuneman, [, Marepuanosenenue: yaeOnoe mocooue s By3oB / I'. M. Cwibman. - M.:
Axanemus, 2008. - 335c.

8.2 JlonoJHUTeIbHAS JIUTEPATYypa
KonmakoB, A. I'. OCHOBBI TEXHOJOTHH W NMPUMEHEHHE HaHOMAaTepHasioB: MoHorpadus /
Konmako A.I'., bapunoB C.M., AnsimoB M.U. - MockBa :®U3MATJINUT, 2012. - 208 c.:
ISBN 978-5-9221-1408-0. - Teker : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/852369 (nara oopamienus: 14.06.2021). — Pexum m0-
CTyIa: MO MOATMCKE.
CupotkuH, O. C. OcHOBBI MHHOBAIIMOHHOT'O MaTepuanoBeneHus : MmoHorpadus / O.C. Cu-
porkuH. — Mocksa : MTHOPA-M, 2020. — 157 ¢. — (Hayunas mbicip). - ISBN 978-5-16-
009755-8. - Tekct : asmextponnsii. - URL: https://znanium.com/catalog/product/1068797
(mara oopamienus: 14.06.2021). — Pexxum gocTyma: Mo MoamucKe.
Anpnpuesckuii, P.A. HanocTpykTypHble MaTepuainsl : yueOHoe rmocobue st By3oB / P. A.
AnnpueBckuii, A. B. Paryns. - M.: Akanemust, 2005. — 188 c.
CBoiicTBa M MpUMEHEHHE HAaHOMAaTepUasoB : yueOHoe nocodue ais By30B / B. K. Boponos,
. Kuwm, A. C. duromkus, JI. A. I'epamienko. - 3-e u3n., crep. - Ctapbrit ockon: uza-so THT,
2015; 2012. - 219c.
I'yceB, A.1. Hanomarepuasnsl, HAHOCTPYKTYpbI, HaHoTexHonoruu / A. U. T'yces. - 2-e u3z.,
ucnp. - M.: Pusmarnur, 2009. - 415c.
MarepuanoBeieHuE U TEXHOJIOTMYECKHUE MPOLECCHl B MATMHOCTPOEHUH : yueOHOE mocodue
s By3oB / C. U. boroayxos, A. JI. [Ipockypun, P. M. Cynelimanos, A. I'. Cxuptianze; nos
obmr.pen. c.u.6oromyxosa. - Crapsrit ockoi: u3a-so THT, 2010. - 559c¢.
HanocTpyKkTypHBIE MOKPHITHS W HaHOMAaTEpUabl: OCHOBBI MOJyYeHHs. CBOWCTBA. 001acTH
NPUMEHEHHUS. 0COOEHHOCTH COBPEMEHHOI'0 HAHOCTPYKTYPHOT'O HAIpaBJIEHUs B HAaHOTEXHO-
noruu / H. A. A3apenkos, B. M. bepecues, A. JI. [Torpebnsk, [{. A. KonecHukoB. - u3a.crep.
- M.: JIu6poxkowm, 2013. - 366¢.
HanortexHonorun B MalimHOCTpOeHUH : yuyebHoe nocodue s By3oB / FO. H. [TonsHunKOB,
A.T. Cxuptnanze, A. H. Bopontosa u ap. - Crapsrit ockon: uzn-so THT, 2014; 2012. - 9lc.
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8.3 MeToauuyecKue YKazaHudA AJdA CTYACHTOB IO OCBOCHUIO THCHUIIJIUHDBI

1.

Benora, 1.B. MarepuanoBenenue : yuebHoe nmocodue st By3os / U. B. benosa,

H. E. Emen. - 2-e usn. - Komcomoinbck-Ha-Amype: W3n-Bo Komcomoinbckoro-na-Amype
roc.Te€XH.yH-Ta, 2016. - 129c.

8.4 CoBpemennbie npodeccuoHaTbHbIE 023bI JAHHBIX H HH(OPMALIMOHHBbIE

CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble NMPHU 0CYLeCTBIeHHN 00Pa30BaTeIbHOI0

npouecca no JTUCHUIINHE

OnexktpoHHO-O0ubnoreunas cucrema ZNANIUM.COM. JloroBop Ne 4997 36¢ K3
21 12727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r. (¢ 17 anpens
2021 r. mo 16 anpens 2022 r.)

OnexktpoHHo-6nbOMoTeuHast cucrema IPRbooks. JIunensunonnsiii morosop Ne EIT
44/4 Ha mpenocTaBiIeHUE JOCTYIA K 3JIEKTPOHHO-OMOnmmoreunoit cucteme IPRbooks
HK3 21 12727000769 270301001 0010 003 6311 244 ot 05 despans 2021 r. (c 27
Mapta 2021 r. mo 27 mapta 2022 r.)

Oo6pazoBarenbras miargopma KOpaiit. Jorosop Ne EI144/2 Ha okazaHue yciyr 1o
MIPEIOCTaBICHUIO JI0CTyma K oOpaszoBarenbHoi miuatdopme MK3 21 1 2727000769
2703010010010001 6311 244 ot 02 ¢depans 2021 r. (¢ 07 despans 2021 r. mo 07
deBpans 2022 r.)

OnexTpoHHO-O0ubOMnoreunas cucreMa eLIBRARY.RU (mepuonnueckue wusgaHus)
Horosop Ne EII 44/3 Ha oka3zaHue yCiIyr JOCTymHa K 3JIEKTpOHHBIM u3naHusm MK3
211 272 7000769 270 301 001 0010 002 6311 244 ot 04 deBpans 2021 r. (c 04 dpes-
pans 2021 r. mo 04 despans 2030 1.)

«CeteBast dJICKTpOHHAs OWMOJMOTEKAa TEXHUYECKHX BY30B» Ha Tuiarpopme DBC
«Jlanby». JloroBop Ha okazanue ycayr Ne COb HB-228 ot 14 wurons 2020 r. (c 14
utoiist 2020 1. mo 31 gexabps 2023 r.)

8.5 IlepedeHnb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH

1.

«HHTEepHET», HEOOXOTMMBIX /IJIsI 0CBOEHUS THCIUTLITMHBI (MOTYJIs1)
Ennnoe okHO qocTyna K MHPOPMAIMOHHBIM pecypcam [ DNeKTpOHHBIN pecypc]. —

Pexwum noctyna: http://window.edu.ru, cBo60IHBIH. — 3ari. ¢ sKpaHa.

2.

Hayunas snextponnas oubnmoreka «Kubepnennnkay [ DneKTpoHHBIN pecypc]. —

Pexwum noctyna: https://cyberleninka.ru, cBo0oaHbIi. — 3ari. ¢ skpaHa.

8.6 JIuleH3MOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoe odecrnedyeHue,

HCII0JIB3YEMOE€ IIPHA OCYINECTBJICHUU 06p330BaTe.1'll)H01"0 nmpouecca
o AMCHMIIJIMHE

Tabnuua 5 — IlepeyeHp UCTIONIB3yEMOT0 IPOrPAMMHOr0 00eCeyeHHsI

Hanmenosanue [10 PexBU3nTHI

OpenOffice CBO6OI[H8.$I JIMIICH3U:, YCJIOBHUA UCITIOJIB30BAHUS 110 CCHIIKE!:

https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NIEAATOTMYEeCKHUE YCIOBUSA

Opranmzanys 00pa3oBaTeIBLHOTO MPOIECCa PETJIAMEHTUPYETCSl yUeOHBIM TJIAHOM M pac-
MUcaHueM y4eOHBIX 3aHATUU. SI3bIK 00ydeHus (mpemnonaBaHus) - pycckuid. s Bcex BUAOB
AyAUTOPHBIX 3aHATHIN aKaJIEMHUYECKHI Yac YCTAHABIMBAECTCS MPOJOJKUTEIHHOCTRIO 45 MUHYT.

[Ipu dbopmupoBanuu CBOEH WHAMBHIYAIBLHOW 00pa3oBaTEeNbHON TpaeKTopu:u o0ydaro-
IIUICST IMEET MIPaBO Ha Mepe3adeT COOTBETCTBYIOMIMX JUCIUILIAH B MTPO()ECCHOHATBEHBIX MOIY-



https://www.openoffice.org/license.html
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JIeil, OCBOEHHBIX B MPOIIECCEe MPEANIECTBYIOMIEr0 00yUeHus, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOMMOCTH UX TIOBTOPHOTO OCBOCHHUSI.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VYyeOHbli MpoIecc MpH MPENnoJaBaHUl Kypca OCHOBBIBAETCS HA MCIOIb30BAHUM TPAIU-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(MOPMALMOHHBIX 00pa30BATENbHBIX TEXHOJIIOTUH. TpaauunoH-
HBbIC O6pa3OBaTeJIbHBIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTeIbHbIE TEXHOJOTHUH UCIOIb3YIOTCS B BUJE LIMPO-
KOTO IIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (OPM MpoBeaeHus 3anatuil. Mudopmarmonusie
o0pa3oBaTe/bHbIE TEXHOJIOIMH PEATU3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3auaTud JeKIUOHHOI0 THIIA

JIeKMOHHBIN Kypc IpeaIoyiaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOrO IJIaHa.

Ha niepBoii iekuuu JieKTop 00s13aH NpeAyNpeuTh CTYAECHTOB, IPUMEHUTEIBHO K KaKOMY
0a3oBoMy y4eOHUKY (ydyeOHHUKaM, yueOHBIM TOCOOHSIM) OyIeT IPOUYUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH AaBaTh HaMOONBIINKA 00beM MH(pOpMAIMKU U 00eCreunBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB IPHU 3HAUUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
4eM 3TO TpeOyeTcs: OONBIIMHCTBY CTYJEHTOB Ha CAMOCTOSTENIbHOE U3YUYEeHUE MaTepUala.

9.3 3aHsATHSA CEMHHAPCKOI0 THIIA

CeMuHaApCKUE 3aHATHS MPECTABIAIOT COOO0H eTaIM3aLHI0 JIEKIIMOHHOTO TEOPETUUECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIC Pa3/IeIbl.

OcHoBHO# (hopMOH TIPOBENICHHSI CEMHUHAPOB SIBISIETCS 00CYX/IeHHe Hauboee mpodaem-
HBIX ¥ CJIOKHBIX BOIIPOCOB IO OT/EIBHBIM TEMaM, a TaKke pa3dop NMPUMEPOB U CUTYyalMd B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemnojaBaressi BXOMIAT: OKa3aHUE METOIUYECKOM Io-
MOIIH U KOHCYJIbTUPOBaHME CTY/IEHTOB 10 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHBHOCTH Ha CCMUHAPCKUX 3aHATUAX OLUCHUBACTCA 11O CICAYIOIINUM KPUTCPUAM:

- OTBETHI Ha BOIIPOCHI, pe/IaraeMble Mpero aBaTeseM;

- y4aCTHE B JUCKYCCUAX;

- BBITMIOJIHEHUE MTPOEKTHBIX U UHBIX 33aJaHUH;

- aCCHCTUPOBAHHE MPEIIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OTBeT f0JKeH ObITh apryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKaTh
CCBIJIKHM Ha UICTOYHHKU.

Jloknazapl U ONIIOHMPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIAJAECHUS TEOPETHUECKUM
MaTepHajioM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHue 3aJ]aHU, BBIOJHEHHBIX Ha CEMHUHApPCKOM 3aHATUH, BXOJUT B HAKOIJICH-
HYIO OILICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXcs M0 JUCHUIIHHE (MOAYJII0)

CamocrodrenbHas paboTa CTyAEHTOB — 3TO IPOLECC aKTUBHOTIO, LIEJIEHAINIPABICHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHUH, yMEeHUI 0e3 HEeMOCPeICTBEHHOIO Y4acTHsl Mpernoa-
BaTelsl, XapaKTepU3YyIOIIUNCS MPEeIMETHON HaIlpaBIEHHOCTbIO, 3((EKTUBHBIM KOHTPOJEM U
OLIEHKOM pe3ysbTaToB AEATEILHOCTH 00yUaroIerocs.

Lenu camocTosTENbHOM pabOTHI:
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- CHCTEeMaTu3alus U 3aKpeIieHUEe MOJyYeHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUUECKUX
YMEHHH CTYJAEHTOB;

- yriyOJIeHHe U PacIIuPeHUE TEOPETUICCKIX 3HAHU;

- (popMuUpOBaHUE YMEHUU HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JTOKYMEHTAIHUIO,
CIIELUUATIBHYIO JTUTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpraHMU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEILHOCTH MBIIUICHHS, TBOPYECKOW MHUIIMATHUBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIEOBATEILCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CaMocTosiTenbHasi paboTa MOXKET OCYIIECTBIATHCS WHAUBHIYATHLHO WU TPYIIAMHU CTY-
JIEHTOB B 3aBUCUMOCTH OT IeJIU, 00bEMa, YPOBHS CI0KHOCTH, KOHKPETHOM TeMaTHKH.

TexHoJIOTHS OpraHU3aIK CAMOCTOSTEIILHON pabOThl CTYJACHTOB BKIFOYACT MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOH CAaMOCTOSITEILHOW PabOThl CTYIEHTOB MOXKET
MIPOXOJNTHh B MUCbMEHHOM, YCTHON MJIM CMEIIaHHOU (hopme.

CTyneHThl JOJDKHBI TIOIXOIUTh K CaMOCTOSTENBHOW paboTe Kak K HaWBaXKHEHIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUH, BHIPAOOTKE €IUHCTBA B3IJISJIOB HA
OTJICTbHBIC BOIIPOCHI Kypca, IPHOOPETEHHUS ONPEICIICHHBIX HABBIKOB M UCIIOIB30BaHUs mpodec-
CHUOHAJILHOM JIUTEPATYPHI.

9.5 MeTtoanueckue yKkazaHus JJisi 00y4aroMXcs M0 OCBOEHHI0 THCHMUILINHBI

[Tpu M3ydeHnn IUCHHUILTUHBI 00YJIAOIIUMCS [IeJIECO00Pa3HO BIMOIHATH CICAYIONIUE pe-
KOMCH/IAIIUH:

1. 3y4yeHne yaeOHOM TUCIIMTUIMHBI JOJDKHO BECTUCH CHCTEMATHICCKH.

2. Iocne n3yuyeHusi KaKOTro-JIMOO pasjelnia 1o y4eOHHKY MM KOHCIEKTHBIM MaTepraliaMm
PEKOMEHIYETCS 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIC TEPMUHEI, OMPEACIICHUS, TOHATHS pa3jie-
na.

3. Oco0oe BHUMAHHE CIIETYET yJEIUTh BBHITTOJIHEHHIO OTYETOB 10 MPAKTUYECKUM 3aHSATH-
M Y UHAUBHUIYaJIbHBIM KOMILJIEKCHBIM 33/IaHUSIM Ha CAMOCTOSTEIbHYIO paboTy.

4. Bcs TemaTHka BOIMPOCOB, U3YYaeMbIX CaMOCTOSITEIIBHO, 33a€TCs Ha JICKIUAX MPETo-
naBaTeneM. VMM ke MaroTcs UCTOYHHMKH (B TIEPBYIO OUepe/lb BHOBH M3/IaHHBIE B MIEPUOANUECKON
HAy4YHOU JTUTEepaType) Ui 0oJiee AeTaaIbHOr0 MOHMMAHHMSI BOITPOCOB, O3BYUCHHBIX HA JICKITUH.

[Ipu camocTosaTensHOM TPOPabOTKE Kypca 00ydaromuecs TOJKHBIL:

- IPOCMAaTPHUBATh OCHOBHBIE ONPEAETCHHS U (PAKTHI;

- MOBTOPUTH 3aKOHCTICKTUPOBAHHBIA Ha JICKIIMOHHOM 3aHATHU MaTepUal U JIOTOJHUTH
€ro C Y4eTOM peKOMEHOBAaHHOM MO0 JaHHOW TeMe JUTepaTyphl;

- H3yYUTh PEKOMEHIOBAHHYIO JTUTEPATYPY, COCTABIIATH TE3UCHI, AHHOTAIIMH W KOHCITCKTHI
Hanbosee BaKHBIX MOMEHTOB;

- CaMOCTOSTEIHHO BBITIOIHATH 33/ IaHUS, aHAIOTHYHBIC TIPE/IaraeMbIM Ha 3aHSATHSX;

- HCIIOJIB30BATh ISl CAMOTIPOBEPKHU MaTepuaibl (JOH/Ia OLIEHOYHBIX CPEJICTB.

10 Onucanne MaTepHaJbHO-TEXHHYECKOro odecnedeHusi, He00X0UMOro /IS 0CY-
1IEeCTBJIEHUA 00pa30BaTEeIbLHOI0 Mpolecca Mo AUCUUIJINHE (MOAYJII0)

10.1 Y4eOHo-s1a00paTOpHOE 000PYAOBaHUE

HanmenoBanue ayniuropun

Aymuropus (;rabopaTtopun)

Hcnons3zyemoe o0opynoBaHue

Aynutopus ¢ | JlekunonHas aynuropus 1 mepconansHeli OBM ¢ mnponeccopom
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POCKITHOHHBIM Core(TM) i3-3240 CPU @ 3.4 GHz; 1 skpan ¢
000py10BaHUEM npoexktopoM EPSON EB-825V

Aynutopus ¢ | Jlabopatopun  na3epHbIX | JIazepsl.

000pyIOBaHUEM | METOJIOB uccnenoBanus | OnrTudeckue mpuOOpsl, ONTUYECKHE CTOJIBI, OII-
st nposeze- | HKII «HoBble maTepuanbl | THYECKHE 3JI€MEHTHI, ONTOMEXaHHKA.

HUS nabopa- | ¥ TEXHOJIOTUM» Ocmmorpad mudpoBoi.

TOPHBIX pabOT

I'eneparop Ludporoii

Aynuropus ¢

Jlaboparopun ONTHYECKON

OnTuyeckre MUKPOCKOIBbI, MUKPOTBEPAOMEDHI,

ob6opynoBanueMm | Mukpockoruu LKII «Ho- | o6opynoBanue auddepeHunansHOro TepMuye-
JUIsi  TpOBeJe- | BbIe MaTepuaiabl M TEXHO- | CKOro aHaji3a
HUS nabopa- | JOTHI»

TOPHBIX paboOT

Aynutopus ¢

JlaGopaTopust 37eKTpOHHOM

obopynoBanueM | mukpockonuu LKII «Ho-
Ul TpOBeJe- | BbIE Marepuaigbl U TEXHO-
HUS nabopa- | JOruu»

POM Hitachi S3800S

TOPHBIX pabOT

10.2 TexHuueckue M 31eKTPOHHbIE CPeICTBA 00y4eHH

JleKIIMOHHBIE 3aHATHS.

Aynuropuu TSl ISKIIMOHHBIX 3aHATHH YKOMIUICKTOBAHBI MEOCIBIO U TEXHHYECKUMU CPEI-
CTBaMU OOYYEHHUS, CIY>KallUMH JJIsl MpEeACTaBleHUsl yueOHOM HH(pOpMaAK OOJBIION ayauTo-
pun (HaOGOpPBI JIEMOHCTPAIIMIOHHOTO 000pYyIOBaHUs (TIPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK),
yueOHO-HarJIsJHbIe TOCOOHS, TEeMAaTHUYECKHUE WILTIOCTPALIHH).

JlabopaTopHble 3aHATHS.

s naGopaTopHbIX 3aHATUN ucnoib3dyercs ayautopus Ne 207, ocHamieHHas o60pyaoBa-
HUEM, YKa3aHHbIM B Ta01. 6:

CamocrosiTesibHas padora.

[TomerneHust 1y1si cCaMOCTOSATEILHON paOOThl OCHAIICHBI KOMIIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO TIOJIKITIOUEHHS K ceTH «IHTepHeT» U JOCTYNOM K SJIEKTPOHHOM HH(POPMAIIMOHHO -
obpazoBarenbHoi cpene KHATY:

- yutanpHbIi 3a1 HTh KHAT'Y;

- KOMITbIOTEpHBIE Kiacchl (aya. 204 kopmyc Ne 2).

11 HNurble cBegenus

MeToanyecKkue PEKOMEHAAUHA 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHUYCHHBIMH BO3MOZKHO0-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUILIMHBI 00yYarOIUMUCS C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pOBbS
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYaIOUIMMHCS, TaK U B OTAEIbHBIX
rpynmnax. [IpennonaratoTcs cnienuanbHble YCIOBHS JUIS MOTy4YeHUs] 00pa3oBaHUs 00y4aronuMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-nienarornyeckuif cocTaB 3HaKOMHUTCSA € TICHUXOJIO0Tr0-(PpHU3HOIOTHYECKUMU
OCOOEHHOCTSIMU O0YYaroIMXcs MHBAJIWJIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, MHAUBUYAIbHBIMU NPOrpaMMaMi peaOWIMTallMi UHBAIHIOB (pu Hamuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAEPKKa MPENoAaBaHus ThIOTOPaMH, MCUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMH, MPOLIEIIIIMMHU OATOTOBKY aCCUCTEHTaMH.
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B cooTBeTcTBHM ¢ MeTOAMYECKMMHU peKoMeHAauusMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIOJIaraeTcs MCIOIb30BaTh COIMAIbHO-aKTHUBHBIE U Pe-
(iiekcuBHBIE METOIbI 0OYUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHOH peadMIUTALINU C LENbI0 OKa3a-
HUS NIOMOILY B YCTAHOBJICHUH NOJIHOLUEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C IPYrUMHU CTYJCH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTUYECKOTO KIMMaTa B cTyleHueckoil rpymnne. [Togbop u
pa3paboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJAATCSA C YUETOM NPEAOCTaBICHHS MaTepuaia B pas-
JUYHBIX (hopMax: ayauadbHOW, BHU3YaJIbHOW, C HCIIOJIB30BAaHUEM CHEIHATBHBIX TEXHHMUYECKUX
CPEICTB M MUHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuuiuiHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCNOIb30BaHUEM CPEICTB
o0OydeHus 0o0IIero M crenuaibHOro Ha3HaueHus (IEPCOHAIIBHOTO M KOJUIEKTUBHOIO HCIIOJIB30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00eCIeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii kK Hy>kaam simi; ¢ OB3.

®dopma NpoBeACHUS ATTECTALMK ISl CTYACHTOB-UHBAJINI0B YCTaHABIMBAETCS C YUETOM
WHIUBHUIYAIbHBIX McuXodu3ndeckux ocooeHnocre. s crynentoB ¢ OB3 npenycmarpuBaet-
cs1 tocTymHas popma Mpe1oCTaBICHUS 331aHUi OLICHOYHBIX CPE/ICTB, @ UMEHHO:

- B TIEYaTHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyUIEHUSMU OIOPHO-
JIBUTATEIBLHOTO ammapara);

- B IIeYaTHOM (opMe WM AJIEKTPOHHOU (hOpME ¢ yBEIMUYESHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (17151 JIUL] C HAPYILLIEHUSIMU CIIyXa, peUH, 3pEeHuUs);

- METOJ/IOM YTEHUS aCCUCTEHTOM 33IaHUs BCIYX (IS JIUI C HAPYLICHUSMU 3PCHHUS).

CryneHTaM ¢ MHBAIMJHOCTBIO YBEIMUYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakuX CTYIEHTOB MpeaycMaTpUBaeTCsl AOCTYMHAs Gopma MpeaocTaB-
JICHUS] OTBETOB HA 3a/laHus, a UMEHHO:

- TUCBMEHHO Ha Oymare win HabOpOM OTBETOB Ha KOMITbIOTEpE (IJIs JIUI C HApYyILIECHU -
MU CllyXa, peuH);

- BEIOOPOM OTBETA M3 BO3MOKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIYT aCCUCTEHTa (IS
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTaTEJILHOTO aliapara);

- YCTHO (17151 JIUI C HAPYIICHUSIMU 3PEHHSI, OOPHO-IBUTATEIHLHOTO arlnapara).

[Ipu HeoOxoauMoOCTH /17151 00YYAIOIIMUXCS ¢ MHBAIMIHOCTHIO IIPOLIEAYPA OLIEHUBAHUS pe-
3yJIBTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«HaHOMaTepl/laJ'lbl H HAHOTEXHOJIOTHH)

Hanpanenune noaroToBku

22.03.01 MarepuanoBeieHUe U TEXHOJOTHH
MaTepHaIOB

Hampasnennocts (mpodmiis) oOpa3oBarenbHOW = MarepraioBeICHHE B MAITMHOCTPOSHUHT

POrPaMMBI

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

['ox Havana noarotoBku (mo yueOHoMy rurany) 2021

dopma o0yueHHs Ounas ¢popma
Texuonorust 00y4eHus Tpanuumonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.

4 7

3

Bun npomexxyrodyHoi arrecra-
107071

Ob6ecneunBaroliee Moapas3aeieHme

3adeT ¢ OIEHKOH

Kadenpa «MatepuanioBeieHre U TEXHOJIOTHSI HOBBIX MaTEpH-
aJioB»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JOCTHKEHUS] KOMIIETeHI UM

Ta6mmma 1 — KomneTeHuu u MHANKATOPHI UX JTOCTHKCHUS

Kon 1 HamMeHOBaHHNE KOMIIE-
TEHIIUU

HHI[I/IKaTOpBI JOCTHIKCHUA

[Inanupyemsble pe-
3yJIBTaThl 00y4YEeHHUs
10 TUCIUIUINHE

Ob6memnpodeccnoHanbHbIC

OIIK-6 CniocobeH npuHUMATh
000CHOBaHHBIC TEXHUYECKHE
perieHus B mpodecCuoHaTbHOM
JIeSATeTLHOCTH, BEIOUPATh d(h-
(dexTHUBHBIE U Oe30I1aCHBIE TEX-
HUYECKUE CPEJICTBA M TEXHOJIO-
THH

OIIK-6.1 3Haet TexHUYECKUE CPEI-
CTBa U TEXHOJOTUU 00pabOTKH Ma-
TEPHUAJIOB, OCHOBHBIE KPUTEPHUH
OLIEHKU TEXHOJOTHYHOCTH U TIOBBI-
meHust 3 PEeKTUBHOCTH IPUMEHE-
HUS TEPMHUYECKON ¥ XMMUKO-
TEPMHUYECKON 00pabOTKK MaTepua-
JIOB

OIIK-6.2 YMmeer aHaIU3UPOBATh Me-
TOJIUYECKYI0, HAYYHO-TEXHHUECKYIO
Y TEXHOJIOTHUYECKYIO JINTEPATYPY
JUTSL IPUHSTHSI 0OOCHOBAHHBIX TEX-
HUYECKHX PEIICHHH B mpodeccro-
HAJIBHOM JICSITeIIbHOCTH

OIIK-6.3 Bnaneer HaBbIKaMH MpHU-
HATHUSI 00OCHOBAaHHBIX TEXHUYECKUE
penieHnii B mpohecCuoHaTBHOM Jie-
SITEIBHOCTH, BBIOOPA 3 (HEKTUBHBIX
1 0€30IaCHBIX TEXHUYECKUX
CPE/CTB U TEXHOJIOTHIA

DopMynupoBaTh
MPEIIOKEHUS 10
HU3MEHEHUIO
KOHCTPYKTHUBHBIX
TpeOOBaHUI K
3KCIUTyaTallMOHHBIM
CBOMCTBaM B LIENAX
6osee a3 heKTUBHOM
peanzanuu
BO3MOHOCTEN
MaTepHaIOB WU
TEPMHUYECKOHN 1
XUMHUKO-TEPMUYECKON
00paboTKH.

3HaTh OCHOBHBIE
3aBUCHMOCTH
AKCIUTyaTaIlMOHHBIX
CBOMCTB AcTajiel
MaIIUH U TpubopoB,
UHCTPYMEHTOB OT
TEXHOJIOTHYECKHX
(haKTOpOB THUIMOBBIX
PEXKUMOB
TEPMHUUYECKOHN U
XUMHUKO-TEPMUYECKON
o0paboTku

Tabnuia 2 — [TaciopT ¢oHIa OIEHOYHBIX CPEJICTB

KouTposmpyemsble pa3ienbl dopmupyemas HaumenoBanmue oue- IMoka3arenu
(TeMbl) TUCHUTIMHBI KOMIIeTEeHIUs HOYHOTO CpeJCTBa OLIEHKHU
1. Hayuyno-TexHONOrN4YeCKHE OIIK-6 Tect (poHa TECTOBBIX | 3HATB:  HCTOpHIO,
OCHOBBI HAHOTEXHOJIOT M BOIIPOCOB) MCTOZIONIOTHIO
COBPCMCHHBIC
npeacTaBJICHUA

HayK O Marepuajax
TIPY aHAJIU3€ BIHS-
HUS ~ MHKpO- |
HaHoMacmTaba Ha
MeXaHHYECKHe,

¢usndeckue, TO-
BEPXHOCTHEIC u
Jpyrue  CBOMHCTBa
MaTepHaJIOB, B3aH-
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MOJECHCTBUS MaTe-
pHAIOB C OKpYyXa-
oIIe cpemon. oc-
HOBHBIE THIIBI HeE-
OpTraHUIECKUX H
OpraHHUYECKHUX Ma-
TEpHUANOB  Pa3iINd-
HOI'0 Ha3HAYCHMS, B
TOM YHCJIE HaHO-
MaTepHajoB

JlaGopaTopHbie pabOThI

YMerb: HCHOIB30-
BaTb Ha IPAKTHUKE
COBpPEMEHHBIE
OpEeACTaBICHU O
BIMSHUH MHUKpPO- U
HaHO-CTPYKTYpPHI HA
CBOICTBa Marepua-
JOB, WX B3aHMO-
JIEUCTBUU C OKpY-
JKaroulel  cpeno,
moJIIMH, 4YacTula-
MU U U3TTYUYCHUAMU.
Baanerb: HaBBIKa-
MH KOMIUIEKCHOTO
nojaxona K Hccle-
JOBAaHHIO W  HC-
TI0JIb30BaHUIO
HaHOMAaTEPHAJIOB C
MIPUMEHCHHAEM
HaHOTEXHOJIOTUH
ux o0paboTku U
MOTU(HKAIINH,
HaBbIKaMH caMo-
CTOATCJIBHOI'O BBI-
6opa MaTepualoB
Ui 3aJJaHHBIX
YCJIOBUH 3KCILTya-
Tallld C Y4ETOM
TpeOOBaHUIA
HaJIe)KHOCTH U JI0JT-
TOBEYHOCTH,  IKO-

HOMHYHOCTH H
IKOJIOTUYECKUX
MOCJIEeICTBUI 1704
HpI/IMeHeHI/IH.

2. MeToapl OJTy4eHus U uc-
CIIEZIOBaHMsI  HaHOMaTepHa-
JIOB

OIIK-6

JlaGopaTopHble paboThI

¥Ymers ucnosnb3o-
BaTb HOBBIC TEOPC-
THYECKHE U MPaK-
TUYECKHUE I10XO0bI
B OIMCaHHUU COCTO-
STHUSL U CBOMCTB
HaHOMATEPHAJIOB,
SIBJICHUH U Tpo1ec-
coB B HUX. Bua-
J1€eTh HABBIKAMH
npodeccHnoHaTbLHOM
9KCILTyaTaluu CO-
BPEMEHHOT0 000-
pyZAOBaHUSA U IIPH-
OOpOB HCIIOJNIB3Ye-
MBIX B MaT€puaio-
BEJICHUU M TEXHO-
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JIOTUH MAaTCpUaJIOB.

3HaTh (usnueckue
U XMMHYECKHE OC-
HOBBI, TIPUHIUIEI U
METOIMKH  HCCIe-
JIOBaHWH, HCIBITA-
HUM U IUAarHOCTHKU
BEIECTB U MaTepH-
QIOB U OCHOBHBIC
NPUHLUIE  PabOTHI
000pyJIOBaHUS |
npuOOpoOB ISt HC-
CJIC/IOBaHUS u
oueHkH  (usnye-
CKUX M XHMHYe-
CKHUX CBOIICTB
HaHOMAaTEPHAIOB

KontponbHas padora

2 MeToauyeckne MaTepHuaJIbl, ONpPeiessiolue NPouea1ypbl OlleHUBAHUS 3HAHMIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yime npouecc popmMupo-
BaHMs KOMIIeTeHIUii

MGTO,I[I/ILIGCKI/IG MaTepHualibl, OMPEACIAIOIHNE TPOLUCAYPbl OLICHUBAHUSA 3HaHPII>i, YMCHHP'I,
HaBBIKOB U (I/IJII/I) OIIbITa ACATCIIbHOCTH, NPCACTABJICHBI B BUIC TEXHOJIOTHICCKOM KapTbl JUCLIH-

IJIMHBI (Tabsmma 3).

Tabmuna 3 — TexHomormyeckas KapTra

HaumenoBanue Cpokn BbI- | IlIkaJia oueHu- Kpurtepun onennBanus
OLICHOYHOI0 MOJIHEH U BaHUS
cpeacTBa
7 cemecTp

IIpomexyTouynas arrecranus B popme «3a4eT ¢ OLEHKOIN»

Tect

B TeUeHne
ceMmecTpa

5 Oaju10B

5 6amoB - 91-100% npaBUIIbHBIX OTBe-
TOB — BBICOKMI YPOBEHb 3HA-HMUIA;

4 6anna - 71-90% % npaBUIIbHBIX OTBe-
TOB — JIOCTaTOYHO BBICOKHI YPOBEHb
3HAHUIM;

3 6amna - 61-70% npaBUIIBHBIX OT-
BETOB — CPEIHUN YPOBEHb 3HAHUI;

2 6amna - 51-60% mpaBUIBHBIX OT-
BETOB — HU3KUH YPOBEHb 3HAHUIA;

0 6ayos - 0-50% mpaBUIIBHBIX OT-
BETOB — OU€Hb HU3KHUIl YPOBEHb 3HA-
HHUI.

JlaBoparopHble
paboThI

B TeUeHUe
ceMecTpa

5 oOammoB 3a
KOKIYIO
mab.pa6. * 4
mab.pa6. = 20
0amIoB

5 6aios - 91-100% npaBuIBHOM JIe-
MOHCTpPAIUH X0/1a BHITIOTHEHHS paOOTHI
— BBICOKHI YPOBEHb 3HAHU;

4 6amna - 71-90% % npaBuIbHOU Ae-
MOHCTpPAITUH X0/1a BBITIOJTHCHHS paOOTHI
— JIOCTaTOYHO BBICOKHI YPOBEHB 3HA-
HUM;

3 6anna - 61-70% npaBUIBHOI Je-
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MOHCTpAIUH X0/1a BHITIOTHEHHUSI pa-
OO0THI — CpeAHUI YPOBEHBb 3HAHMUIA;

2 6amna - 51-60% mpaBWIBHOM Jie-
MOHCTpAIH X0/1a BBITIOJHEHHUS pa-
0OTBI — HU3KUH YPOBEHb 3HAHUN;

0 6amoB - 0-50% npaBuILHOM Je-
MOHCTpAIUH X0/1a BHITIOJTHEHHUSI pa-
OOTHI — OYCHb HU3KUI YPOBEHb 3HA-HUM.

KoHtposbHas pa-
6ora

B TeUEeHHUE
ceMmecTpa

5 Oaiu1oB

5 6ayoB —KOHTpOJIbHAS paboTa coep-
KUT JIOCTaTOYHBIA 00bEM aKTyaJbHOMN
nH(pOpMaIUK; MaTepUal COOTBETCTBYET
TeMe U IJIaHy; MaTepuai U3J0XKeH Jia-
KOHHMYHO U JIOTUYHO; TEPMUHOJIOTHS
MCIIOJIb30BaHa 11eJ1Ieco00pa3Ho; mpa-
BUJILHO MCIIOJIb30BAaHbBI U O(OPMIICHBI
[UTAThl; HAIMYUE BBIPAXKEHHOU CO0-
CTBEHHOM ITO3UIIMH; HUCIIOJIB30BaHO HE
MeHee 10 akTyanbHBIX HCTOYHUKOB.

4 Gamta - KOHTPOJIbHAS paboTa coaep-
JKUT IOCTATOYHBIN 00hEM aKTyaIbHON
uH(pOpMalUK; MaTepual COOTBETCTBYET
TEeME U IIJIaHy; MaTepuall U3JI0XKeH Jia-
KOHUYHO U JIOTUYHO; TEPMUHOJIOTUS
MCIIOJIb30BaHa I1eJIeCO00pa3Ho; mpa-
BUJILHO UCIIOJIb30BAaHbI U O(OPMIICHBI
[UTATHI; HAIMYUE BBIPAKEHHOU CO0-
CTBEHHOM MO3UIUH; UCTIOIH30BAHO HE
MeHee 7 aKTyaJIbHBIX UCTOUYHUKOB.
[TpucyTCTBYIOT OIIMOKH U HETOYHOCTH
B U3JIOKEHUHU MH(OpMaIuu u opopmiie-
HUU KOHTPOJIBLHOU paboTHI.

3 Gajuta - KOHTpOJIbHAs paboTa coaep-
JKUT HE JOCTaTOUHBIH 00beM nHpOopMa-
1MW, MaTepuail COOTBETCTBYET TEME U
IJIaHy; MaTepruall U3JI0KEeH JJAKOHUYHO
Y JIOTUYHO; TEPMUHOJIOTHS UCTIOJIb30Ba-
Ha 11eJIecO00pa3Ho; MPABIIBHO HCIIONb-
30BaHbl 1 0)OPMIICHBI ITUTAThI, HATMYNE
BBIPQXEHHOW COOCTBEHHOM MO3UIINY;
HCIIOJIb30BAaHO HE MEHEE 5 aKTyaJIbHBIX
HMCTOYHHKOB.

2 Gamta - KOHTpOJIbHAs paboTa coaep-
JKUT HE JOCTaTOUYHBIH 00bEM aKTyallb-
HOM nH(popmMannu; MaTepuai He COOT-
BETCTBYET TEME WJIH IIaHY; OTCYTCTBHE
BBIPaXEHHOW COOCTBEHHOM MO3UINY;
MCII0JIb30BAaHO MEHEE 5 aKTyaJbHBIX UC-
TOYHUKOB.

0 GaynoB — 3a7jaHKe HE BHIMOJIHEHO.




18

HUTOIO: 15 6amoB

Kpurepun oieHk# pe3yibTaTOB 00y4eHUs 10 AMCHHUILJINHE:

0 — 64 % oT MakCHUMaJbHO BO3MOXKHOM CyMMBI 0aJIJIOB — «HEYIOBJIETBOPUTEIHLHOY» (HEIOCTa-
TOYHBIN YpPOBEHB AJIs IPOMEKYTOUHOM aTTECTAllMH 10 TUCHUIUIMHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHON CyMMBbI OaJIJIOB — «yJOBICTBOPUTEIHHOY (IIOPOTOBBII
(MUHUMAJIBHBIN) YPOBEHB);

75 — 84 % oT MakCMMaJIbHO BO3MOXHON CYMMBI OaJIJIOB — «XOPOIIO» (CPEeIHUI YPOBEHB);

85 — 100 % oT MakKCUMaJIbHO BO3MOKHOM CyMMBbI 0AJIJIOB — «OTJIMYHOY (BBICOKUH (MaKCHUMallb-
HBII) YPOBEHBD)

1)
2)
3)
4)
5)

1)

2)

3)

4)

3 TunoBble KOHTPOJILHBIE 32/IaHNUS WJIH UHBIE MATEPHAIbI, HEOOXOUMBbIE /1151
OLIEHKHU 3HAHUI, YMEHM i, HABBIKOB U (UJIH) ONbITA AeSATEJIbHOCTH,
XapakTepu3ymoume npomecc popMupoBaHUA KOMIETEHIUH B X0/1e 0CBOEHUS
00pa3oBaTeJIbHOM POrPaMMBbI

3agaHus AJ151 TEKYIIero KOHTPOJIS M0 JUCHUILINHE

Tect
BapuaHTbl THIIOBBIX TECTOB IPEICTABICHBI HUXKE.

BapMaH'r TeCTa OTKpPbLITOro Tuna, npe,a,nonararou.l,mﬁ CBO60,£I,HO€ CaMOCTOATE/IbHOE U3-
NOoXeHne oTBeTa NN BCTAaBKY CJ'IOBa/CI'IOBOCO‘-IeTaHMﬂI

Hannwwnte TepmunHbl U onpeaeneHns B 061actm HaHomaTepuanos
OnuwuTe BKAaA y4eHbix Poccum Ha B pa3BUTUE HAHOTEXHOIOTUIA
Mepeyncante metToabl NOAYYEHUA HAHOYACTUL, HAHOKIACTEPOB
Kakue 6bIBaloT yriepogHblie HAHOTPYOHbIE CTPYKTYPbI?

OnuwuTe N3BECTHblE 30HA0BbIE TEXHOJIOTUM U YTO TaKoe intorpadums.

BapuaHT TecTta 3aKpbITOro TMna, npep,nonararom,mﬁ Bbl60p O4HOro nNpaBuibHOIo oTBe-
Ta.

Kakoi meToz He OTHOCUTCA K OCHOBHbIM METOAaM MOJIyYEeHUA Yr1epoaHbIX HAHOTPYOOK M
HAaHOBO/IOKOH?
[yrosoit
JlazepHO-TepMUUECKHi
IInponnTrueckuit
buorexHonornueckuit
Obpa3zoBaHMe cynepmMoneKynbl B CynpaMmonekyaapHON XMMUN MOXKHO ONMCaTb KakK:
Penenrop + cyberpat(ni)
Peuenrop + peuentop
Cybctpat + cydcrpat(bl)
Peuenitop + MoHOMEPHI
Kakmmun ob6s3aTeibHbIMM CBOMCTBAMM A0/KEH 061agaTh KaHTUNeBep?
JloJKeH TpOBOIUTD AIEKTPUIECKUN TOK
JlomkeH OBbITh BBITIONHEH U3 MATHUTHOTO MaTepHana
JlomkeH OBITh BBITIOJTHEH U3 3aKaJIEHHOHN CTaIn
JIOJDKEH OBITh THOKHMM C M3BECTHOM )KECTKOCTBIO
Kakoli U3 MMKPOCKONOB M306PETEH NO3KE OCTa/IbHbIX?
CxaHupyOUIMH CUITOBOM MUKPOCKOIT
CkaHUpYIOMIHI TYHHEIbHBII MUKPOCKON
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PacTpoBbIil MUKpPOCKOIT
[IpocBeunBaromMil AEKTPOHHBIA MUKPOCKOIT
5) Kro BBen B Hay4Hyo AnMTepaTypy TEPMUH HAHOMATEPUanbI?
I'. I'nefitep
XK. 1. Andepos
P. ®eitnman
. Apexcnep
6) MNouyemy pubocomy HasbiBalOT MONEKYAAPHbIM accembiepom?
PuGocomsl cTposT O€IKH, OCHOBBIBAsICh HA MHCTPYKITUAX, XpaHsauxcs Ha HuTKkax PHK
Pubocombl UMEIOT pa3Mep HECKOJIBKO JIECSITKOB HAHOMETPOB
PubGocombl MOTYT CBOpauMBaThCS B KIIYOKH, U3MEHSISI YETBEPTUUHYIO CTPYKTYPY
Pu6ocoOsl yMEIOT TIpeoOpa3oBbIBATh MEXAHUYECKYIO SHEPTHUIO B DHEPTHIO XUMUYECKUX
CBsI3ei
7)  Ecnav nomectuTb TOHKMI CNOM NONYNPOBOAHUKA C LUMPOKOW 3anpeLLéHHON 30HON MeXKay
ABYMA NONYNPOBOAHMKAMMU C Y3KOW 3anpeLLEHHOM 30HOW TO NONYYUTCA:
KBanToBas Touka
KBanrtoBas sima
KBanToBsIil 0apsep
KBanrtoBas urna
8) KakK Ha3blBaeTcA camas BblCOKAA SHEPreTMYecKas 30Ha B IHEPreTUYECKOM CMEKTpe Nony-
NPOBOAHMKOB?
30Ha MPOBOAMMOCTH
3anpeTHas 30Ha
BanenTHas 30Ha
KBanrtoBas 30Ha
9) Yto Takoe BE3UKYAbI?
CyOKJIeTOUHBIC YaCTHIIBI
Hanopa3mepHbie BUPYChI
3aMKHYTBIe OUCITOIHBIE MEMOpaHHbIe 000JI0UKH
benkoBbie MoneKybl, coaepkamme GepMeHThI
10) KaKas BesiMuMHa He BXoAMT B ypaBHeHMe Mmbbca-TomcoHa?
Temneparypa riaBieHus
CBo0Oo1HAs TOBEPXHOCTHAS SHEPTUS
M3menenue TennocoaepKanus
BszkocTh kpucTaimuTa
11) YTo TaKoe MoneKkynspHbI accembnep?
Menpuaiiiias yacTuila aToma
MonekynspHas MalliHa, KOTopasi 3aliporpaMMUpOBaHa CTPOUTh MOJEKYJISIPHYIO CTPYK-
Typy U3 00Jie€ MPOCTHIX XUMHUYECKUX OJIOKOB
Cy0kerouHas yacTuia
Kommouasrit ancamo6is [TAB
12) Krto Bnepsble BbIABUHYN MAEH O Pa3BUTUM HAHOTEXHO/IOTMKU B COBpeMeHHOU dopmynu-
poBke?
I1.C. Jlannac
9. Hpekcnep
P. ®eiinman
H. Bunep
13) Kak Ha3blBaeTcAa 3HaMeHUTadA KHura J. [lpekcnepa, NocBAWEHHAA HAHOTEXHONOTMKU?
MaiimHbl KOHCTPYHUPOBaHUS
MamuHbI HaHOTEXHOJIOTHH
MamuHsl co3aHust
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MaivHbl TEXHOJIOTUU
14) Kakoe CBOMCTBO XapaKTEPHO AN MUKPOIMYIbCUN?
MuUKpO3IMYJIbCUH TPO3PAYHBIC KUTKOCTH
MuKposMyJIbCUH UMEOT TEMHO-CEPBIN IIBET
MuUkposMyJIbCHM HEMPO3PAYHBIE KUJIKOCTH
MUKpO3MYJIbCUH SBIISIIOTCA XOPOLUIMMHU IPOBOJHUKAMHU 3JIEKTPUYECTBA
15) KakadA 13 HaHOCTPYKTYp ABNAETCA TePMOAMHAMUYECKM HEYCTONYUBON?
Muxkposmyibcus
Munesisl
VYraeponHsie HAHOTPYOKH
16) HaHoCTpyKTypbl, opMUpYOLLMECH MHTEHCUBHOM NAacTUYecKon gedopmanmeit
Urto o3nauaet ypaBHeHue [ n66ca-Tomcona?
B3aumocBsI3b TOBEpXHOCTH 00BEKTA B €r0 00beMa
B3auMocBsA3bp TeMIIepaTyphbl IUIABJIECHUS KPUCTAIIIUTA U BA3KOCTH
B3aumocCBs3b H3MEHEHU TEIIOCOAEPKAHUS KPUCTAJUIUTA U €0 COCTaBa
B3auMocBA3p TeMIIepaTyphbl IUIABJICHUS] KPUCTAIIIMTA U KPUBU3HBI OIPAaHUYMBAIOIICH €ro
MOBEPXHOCTHU
17) B KaKOmM MUKpPOCKOMNE UCMO/b3yeTcs KaHTUIeBep?
CkaHupyOMIMiI CUIIOBOM MUKPOCKOIT
CxaHupyromMi TYHHEJIbHBIM MUKPOCKOI
PactpoBsiif MUKpOCKOT
IIpocBeunBaromui 3J1€KTPOHHBIA MUKPOCKOII
18) PaboTa ckaHuMpyloLWwero TYHeAbHOr0 MMKPOCKOMA OCHOBAHA Ha:
Judpakun peHTTeHOBCKUX JIyuel
DddekTe TYHHETUPOBAHUS JICKTPOHOB YEPe3 TOHKUN UAICKTPUUICCKUI MTPOMEKYTOK
MEX1y POBOJIALICH MOBEPXHOCTHIO 00pa3Ia U CBEPXOCTPOIl UTIon
[TpocBeunBanuu 06pasia peHTT€HOBCKUMU JTy4aMHU
[TpocBeunBanuu 00pasia MyyKoM 3JIEKTPOHOB MpHU ycKopsromeM HanpsbkeHuu 200-400

kB

19) YTo He MOKeT ABNATLCA CyNpPaMONeKyIAPHbIM aHcambnem?
Besukyna
Munenna
Muxkposmyibcus

MPaBUIILHOTO OTBETA HET
20) O6palwatoTcs M B HYy/1b BO/IHOBbIE GYHKLMW HA FPaHULLE KBAHTOBOM AMbI
Ha
Her
Bormpoc nocraBieH HEKOPPEKTHO
OTBeT 3aBUCHUT OT MIUPUHBI KBAHTOBOH SIMBI
21) MNomewas TOHKMA CNOM NONYNPOBOAHMKA C Y3KOM 3anpelLéHHON 30HON MeXKay ABYMS
cnoAMKn maTtepuana ¢ bosee WMPOKON 3anpeLLEHHOM 30HOM, NOYYaloT:
KBaHTOBYI0 TOUKY
KBaHTOBYIO sIMYy
KBanToBbIit Oapbep
KBanToByto uriny
22) Y70 Takoe KaHTunesep?
KomnbroTepHblii 670K B CHIIOBOM MUKPOCKOTIE
KommprorepHast mporpamma oO0pabOoTKH TaHHBIX CKAaHUPYIOIIETO MUKPOCKOTIA
[Tonnoskka /it 00pa3oB B paCTPOBOM MUKPOCKOIIE
30H]1 B CKAaHUPYIOIIIEM CHJIOBOM MUKPOCKOIIE
23) CoepuHeHus ¢ynnepeHoB, B KOTOPbIX NPUCOEAMHEHHbIE aTOMbl, MOHbI MU MOJIEKYbI
HaxXo4ATCA CHaPYKM yrnepoaHo 060/104KM, Ha3bIBaOTCA:
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DK303/palibHbIE COETMHEHUS
DHA03ApalIbHBIC COSAMHEHUS
CympaapanbHble COSTMHEHUS
[TapaapaiibHbIe COCTMHEHUS

JlaGopaTtopHblie padoThI
Bapuantsl 3a1aHuii ¥ BOIIPOCOB K 3aIMTE JIA00PATOPHBIX PadOT IIPEICTaBIICHBI HUXKE.

JlabopaTopuasi pa6ora Ne 1 TlonydeHre HaHOYACTHI] METOJOM JIa3€pHOU a0yAnuu B
BO3/yXe

3apanue: V3rotroBUTh HAaHOCTPYKTYPUPOBAHHBIE MUKPOIUICHKM OKCHUJOB U HUTPHUIOB
METaJIJIOB (TUTaH, HUKEIb, cepedpo U T.1I.) M0 MEXaHU3MaM «CBEpPXY-BHU3» METOJOM Ja3epHOI
LI E1017078

KoHTpoJibHbIE BOIPOCHI:

1. JlazepHas aOnsius.

2. OcOOEHHOCTH JIa3ePHOM TIJIa3MBbl.

3. IIpsimoii u oOpaTHBI IepeHoc MaTepuraia.

4. OnpeneneHre MHTEHCUBHOCTH JIa3€PHOT0 BO3ICHCTBHSL.

JlabopaTopuasi pa6ora Ne 2 IlonydeHre HaHOUYACTHUI] METOJOM JIa3epHOU abidauuu B
KHUJIKOCTH

3aganmne: O3HaKoMUTCS ¢ Teopuel o a3epHoi abusauuu. [1oAroToBUTh MUILIEHH B BUJE
IUTACTHH CTEKJIOyTriiepoa. B KIOBETH KBapIIEBOTO CTEKJIa MOMECTUTh MHUILIEHH H 3aII0JIHUTH pac-
TBOpUTeNneM. [loMecTuTh KioBeTy B 00J1acTh JIeHCTBHSI JIa3€pPHOI'0 JIyda corjaacHo cxeMsl. [lepen
BO3/ICHCTBUEM MPOBEPUTH (POKYCHPOBKY U ONPEACTHUTH TUAMETP JIA3EPHOTO ISATHA B MKM. 3amu-
caThb IapaMeTpbl KCIEPUMEHTA: MOIHOCTh BO3JIEHCTBUSA, CKOPOCTh CKAHUPOBAHUS, BpeMs BO3-
JICUCTBUA.

KoHTpoJibHbIE BOPOCHI:

1. TpeGoBanwust 6€30MaCHOCTH Mepe]] HadyaIoM padoT C JIa3epHBIM 000y I0OBaHHUEM.

2. TpeboBaHus1 6€30MaCHOCTH BO BpeMs pabOT Jia3epHBIM 000PY10BaHHEM.

3. TpeboBanust 6€30aCHOCTU IO OKOHYAHUU PadoT C JIa3epHbIM 000PYAOBAHUEM.

4. TpeOoBaHMEe K MPOM3BOJICTBEHHOMY MOMEILICHHUIO JJIS Ja3epoB 4-ro Kjacca OracHo-
CTH.

9]

. JTazepHast abnsus.
6. OCHOBHBIE 2JIEMEHTHI J1a3epa.
7. OcOGEHHOCTH JTa3€PHOT0 U3IY4EHHUSL.

JlaGopatopnas padora Ne 3 J[narHocTHka IpoLECCOB Jia3epHOH 00pabOTKH MOBEPXHO-
CTH MaTepHaJloB B peaIbHOM BPEMEHH METO/1aM Ja3epHON MPOEKIIMOHHON MUKPOCKOITUU

3aganue: Bximrounts nasep Ha napax meau CVL-10 n npyrue 3jeMeHTsI JIa3epHOro MO-
HUTOpA. Y CTaHOBUTH 00OpabaThiBaeMblil 00pa3ell Ha KOOPAUHATHBINA CTOJI JIJA3€PHOTO TEXHOJIOTH-
YEeCKOro KOMIUIeKca. YTpaisii (OKYCHPOBKOH M3ITydeHMs Ja3epa Ha mapax Mead, MOIYy4UuTh
KaueCTBEHHOE M300pakeHHe MOBEPXHOCTH 00padaThIBa€MOro Marepuaja Ha SKpaHe JIa3epHOTO
MOHUTOpA. BKJIIOUNTE CHIIOBOM Jlazep M yCTaHOBUTE MapaMeTphl TpedyemMoro pexxuma o0pabdoT-
ki Marepuana. [I[pousBecTu J1azepHyro 00pabOTKy MaTepHaia ¢ OJTHOBPEMEHHOW perucTparuen
npoliecca BO3ACHCTBUS JIa3ePHOTO U3JIYYEHHUS Ha MOBEpXHOCTh oOpasua. IlpousBenute kaue-
CTBEHHBI aHaJIM3 Ipoliecca BO3JAEHCTBHUS Ja3€pPHOrO M3JIyUYEeHHUs Ha MOBEPXHOCTHh o0Opas3la u
OIpEAEINTE MPOCTPAHCTBEHHBIE U BPEMEHHBIE XapaKTEPUCTUKN Pa3BUBAIOIINXCS CTPYKTYD.

KoHTpoJbHBIE BONIPOCHI:

1. Paccuntarh BeM4MHY TUGPAKIMOHHOTO MpeJiena s UCII0JIb3YeMOT0 MUKPOCKOIIA.
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2. OueHuTh MaKCHUMAJIbHOE YBEJIMYEHHE JOCTUKUMOE C HCIOJIb30BAHUEM <JI1a3€PHOT0
MOHHTOPa»

3. Paccuntarh BEIMYMHY KOHTPACTA MOTyIaeMbIX H300paKEeHUH.

4. OueHuTh MaKCHUMaJbHOE JMHEUHOE pa3pelieHrue HCIOJIb3YEMOM JTHAarHOCTHUYECKON
CHCTEMBI.

BapuaHTsl 1ONOJTHUTEJBHBIX BONPOCOB K 3aluMTe Ja00paTOpHbIX padoT mpeicTas-
JICHBI HUXKE.

1) TIlomy4yeHue yNbTPaAUCHEPCHBIX YACTUI[ OKCHIOB aJIOMHUHUS M LUPKOHHS METOJIOM
30/1b-T€JIb CUHTE3a. BbIeeHne 4acTul METOAOM XMMHUYECKOTO OCaXIEHUSA U C UCIOJIb30BaHHU-
€M PaCHbLIUTEIbHON CYLIKH.

2) TlomyueHue ynbTpaAMCIIEPCHBIX YACTHIl MEIHU, cepedpa U LUHKA METOIOM JJIEKTPO-
APO3HUH.

3) IlonyyeHue NOPOLIKOB COCMHCHUIT TUTAHA B aTMOC(Eepe Pa3INIHBIX 'a30B METOAOM
CaMOpacIpOCTPAHSIOLIEr0Csl BBICOKOTEMIIEPATYPHOTO CUHTE3A.

4) CuHTe3 HAHOPa3MEPHBIX YacTUI] cepedpa, 30J10Ta U ATIOMHHUS U IUHKA

METOIOM JIa3epHOM aOJIALIHH.

1)  OnumuTe METObI OAYICHHUS TUICHOK U IOKPBITHIA.

2) Meropl MONYyYCHHUS TTOJTMMEPHBIX ¥ KOMITO3UTHBIX HAHOMATEPHAIOB

3) OnumMre IPUHIMIT ACHCTBUS JICKTPOHHOIO MUKPOCKOIIA

4)  OnummMre NPUHIKIT ASHCTBUS CKAHUPYIOIIEr0 aTOMHOTO-CHIIOBOTO MHKPOCKOTIA.

5) Onummre MPUHIKI ASHCTBHUS TYHHEIBHOTO MUKPOCKOIIA.

6) OmnuimTe CBOWCTBA MAIOYTIIOBOM TPAHHIIbI

7) Kakwue neiicTBust ipu paboTe Ha AJIEKTPOHHOM MHUKPOCKOIIE MPUBOIAT K YBEIUUCHHIO PE3-
KoctH?

8) Omummre napamMeTpbl HACTPOWKH 3JIEKTPOHHOI'O MHKPOCKOMA Ui pabOThl B PEKUME
ompenesaeHus AIeMeHTHOro cocrtaa npu EDX-ananuse.

9) OmnummuTe METO bl KOHCOIH/IAIIMH TTOPOIIKOB.

10) OObscHUTE NMPUYKMHBI U3MEHCHHMS MEXAHHMYCCKHX CBOMCTB META/UIOB U CILUIABOB, IOIBEP-
JKEHHBIX MHTEHCUBHOM IJIACTUYECKOH AedhopMariiu

KonTpoabsnas padora
BapuanTsl 3a1aHuil 17151 KOHTPOJILHOM padoThI [TPEICTABICHBI HUXKE.

3aganue 1 1J1s1 BHINOJHEHUS] KOHTPOJIbHOI padoThI

Tema koHTponbHOM paboTel «CHHTE3 M NMPHUTOTOBIIEHHME HAHOMATEPHAJIOB PA3IUYHOM
F€OMETPHUH, XUMUYECKOTI'O COCTaBa U IPOUCXOKICHHS.

3ananue: [Ipennoxuth cnocod W OMMcaTh TEXHOJOTMIO CHHTE3a METAUIMYEeCKOro Io-
pomika tutana BT1-00 ¢ pazmepom yactuir moporika 10 100 HM.

3aganue 2 1JIs1 BHINOJHEHUSI KOHTPOJIbHOM padoThl

Tema koHTponbHOU PabOThl «CHHTE3 W NPUTOTOBIEHME HAHOMATEPHAJIOB Pa3INYHON
TEOMETPHUH, XMMUYECKOTIO COCTAaBa ¥ MPOUCX0XKICHUS.

3ananue: [IpeanoxxuTh crmocod M OMHMcaTh TEXHOJOTHIO CHHTE3a METaUIMYEeCKOro Mo-
pomika [TP-07X18H12M2 ¢ ¢pakiuonnsiM coctaBoM 0-20 MKM aisi ucnonb3oBanus npu 3-D
Ja3€PHOM CIICKaHUH.

3aganue 3 1JIs1 BHINOJHEHUSI KOHTPOJIbHOI padoThl

Tema koHTponbHOU PaboThl «CHHTE3 W IPUTOTOBICHHE HAHOMATEPHAJIOB Pa3IU4YHOMN
T€OMETPUH, XUMUYECKOTO COCTaBa U IIPOUCXOKICHUS.
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3anmanue: [IpeqnoxuTs cocod M OnMcaTh TEXHOJIOTHIO CHHTE3a MOPOIIKa OKCHIA allfo-
MUHUS C (PpakUHOHHBIM cocTaBOM (-5 MKM, UCHOJIB3YeMOrO Jil U3TOTOBJICHUSI CIIEKaeMbIX Ke-
PaMHYECKUX U3IETUH.

3ananue 4 11 BbINOJHEHHSI KOHTPOJbHOH PadoThl

Tema KOHTpONBbHOH paboThl «CHHTE3 M MPHUTOTOBIICHHME HAHOMATEPHAJIOB PA3IUYHOM
TeOMETPHH, ONpeiesieHne PU3NYECKUX CBONCTB M XUMHUYECKOTO COCTaBa MaTEPHAIIOB.

3ananue: [IpeanoxuTh crocod HAaHECEHMsI MOKPHITMM Ha KOPPO3HMOHHOCTOMKOHN cTaiu
tuna 12X18H10T, obnagaromieii cBOMCTBaMH M3HOCOCTOMKOCTH, TBEPAOCTH M aHTHAT€3UOHHO-
CTH U OIICATh TEXHOJIOTHI0 HAHECEHUS TOKPBITHSL.

3aganue 5 11 BbINOJHEHHSI KOHTPOJbHOH PadoThl

Tema KoHTpONBbHON paboThl «CHHTE3 M MPHUTOTOBIICHHME HAHOMATEPHAJIOB PA3IUYHOM
reOMEeTPHH, OompeiesieHne GU3NIECKUX CBOMCTB U XUMHUYECKOTO COCTaBa MaTEPHAIIOB.

3anmanue: [IpemioxuTe cocod monydeHus 00beMHON 3arOTOBKHM M3 MaTepuaia THTATo-
HoBro craa BT1-00 maccoit 500 r ¢ npenenom npounoctu 1000 Mlla, ucrions3yembiM B 110-
CJIEJICTBUU JJIs1 U3TOTOBJIEHUSI 3yOHBIX UMIUIAHTATOB U ONKUCATh TEXHOJIOTHUIO U3TOTOBJICHUS.

3ananue 6 1 BHINOJHEHNSI KOHTPOJIbHOM PadoThI

Tema koHTponbHOU PaboThl «CHHTE3 M IPUTOTOBIEHHE HAHOMATEPHAJIOB Pa3IUYHON
reOMETPHH, OompeiesieHne GU3NIECKUX CBOMCTB M XUMUYECKOTO COCTaBa MaTEPHAIIOB.

3ananue: [IpennoxuTs cnoco0 mojayyeHusl MOpoIIKa Kapouaa KpeMHHS C pa3MepoM 4a-
CTULl MEHee | MKM 1 omucaTh TEXHOJIOTUIO MOJTYYEHHUS.

3aganue 7 1JIs1 BHINOJIHEHUS] KOHTPOJIbHOI padoThl

Tema koHTponbHOU PaboThl «CHHTE3 W TPUTOTOBJICHHE HAHOMATEPHAJIOB Pa3TUYHON
TeOMETPHH, OTIpe/ieieHne (PU3NUECKUX CBOMCTB M XUMHYECKOT'O COCTaBa MaTEPHAIIOBY.

3ananue: [Ipeanoxuts cnocod moiaydeHus MOpPOoIIKa OKCUIA AIFOMHHHMS C pa3MepoM ya-
CTHI] MEHEe | MKM M omucaTh TEXHOJIOTHIO OJyYEHUS.

3ananue 8 11l BHINOJHEHHSI KOHTPOJIbHOM PadoThI

Tema koHTponbHOU PaboThl «CHHTE3 W IPUTOTOBICHHE HAHOMATEPHUAJIOB Pa3IM4YHOMN
TeOMETPHH, OompeiesieHne GU3NYECKUX CBOMCTB U XUMUYECKOTO COCTaBa MaTEPHAIIOB.

3amanue: [IpennoxuTh cnocod W OMHMCaTh TEXHOJOTHIO CHHTE3a METAJUIMYECKOTO IO-
poOIIIKa MM ¢ pa3MepoM vacTuil nmopoiuka 10 50-200 am.
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Jlucr perucrpanuu usmenenui k PI1JI

KonuuecTBo [Toanuce
No OcHOBaHME BHECEHUS
CTpaHHII paspaboTunka
/o U3MEHEHUSA
M3MEHCHUS PII/T
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