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BBenenue

Pabouast mporpamMma 1mo JaHHOM AMCHMIUIMHE pa3padoTaHa Jisi oOydaroumxcs (Cpok
oOyueHus 2 roga 6 mecsieB) 1o HanpariaeHuo 35.04.06 - ArpouH)XeHEpHs MO HaIpas-
neHHOCTH (Tpoduitto) — TeXHUUECKU CEpBUC B arpONPOMBIIIIEHHOM KOMILJIEKCE.

Pabouas nporpamMma paspaboTaHa no MOAYJbHOMY OpUHIMIY. B cOOTBETCTBUM C yKa-
3aHHON METOJMKOM MpHU pacueTax TPYJOEMKOCTH OCHOBHBIX 00pa30BaTEIbHBIX MPOrpaMm
BBICIIIETO 00pa30BaHMs B 3aYETHHIX €IMHUIIAX UCXOIMIN U3 TOTO, YTO OJHA 3aueTHas €H-
Huia B ®I'OC BO cooTBeTcTBYET 36 akaJieMUYECKUM YacaM OOILeH TPyJOEeMKOCTH.

PaGouass mporpamma OTpa)kaeT KOHTaKTHYIO paboTy U (OpPMBI CaMOCTOSTEIHHOU
paboThl, a Takke POPMBI KOHTPOJIBHBIX MEPOTIPUSATHI U BUJ MPOMEKYTOUYHON aTTECTAIHH.
B paboueil nporpamMe JaH CIHCOK OCHOBHOM M BCIOMOTaTEIbHOW JUTEPATYPHhl, yKa3aHbI
METOJIMYECKUE NOco0us U pa3pabOTKH.

Pabouass mporpamMmma MOXET HCIOJIb30BAaThCS NPENOAABATENIMU U 00Yy4arOIIUMUCS
IpU MOATOTOBKE K JICKIIMOHHBIM U JIA0OPATOPHBIM 3aHATUSIM, & TAKXKE CaMOCTOSTEIbHOU
paboOThI IPU U3YYECHUH JUCHUILUIUHBI « HAHOTEXHOIOTHY M HAaHOMATEPHAIbl B CEIbCKOM XO-
3SMCTBE» M JIMLAMH, U3YYarOIIMMH KypC 3KCTEpHOM; IMpENoJaBaTeNIMU MU pa3paboTke
UCIIBITATENIbHBIX M€IarOTUYECKUX MATEPHATIOB IO TaHHOW AUCITUTUIMHE.

PabGouas mporpaMmma HaiiejieHa Ha IpUOOpEeTeHUE O0YYarOIMMUCS, B paMKaxX OCBau-
Ba€MbIX KOMIETCHIIUN, 3HAHUI, YMEHUN ¥ HABBIKOB, CBSI3aHHBIX C HOBBIMU TEXHOJOTHUSIMHU
B 00J1aCTH HAaHOTEXHOJIOTUH U HAHOMATEPUAaJIOB B CEITBCKOM XO3AWCTBE MPH TEXHUUYECKOM
cepBuCe.



1 [lepeyeHb MJIAHUPYEMBIX pe3yJdbTATOB O0yYeHHS MO JUCUMILIUHE (MOIYJIIO),
COOTHECEHHBIX € NMJAHMPYEMBIMH PpPe3yJbTAaTaMH OCBOEHHSI 00pa30BaTeJbHOI MPo-
rpaMmbl (KOMIETEHIIUM 00YYaKIIerocss U MHAMKATOPHI UX J0CTUKeHusi, GopMupye-
Mbl€e B pe3yJibTaTe 0CBOEHHS U CHUILIUHBI)

[{enpr0 OCBOCHMS AWCIUIUIMHBI SBISICTCSI TMTO3HAKOMHUTH OOYYAIOIINXCSI C OCHOBaMHU
HAaHOHAYKH, MTPOAHAIM3UPOBATh YPOBEHb €€ Pa3BUTHS, PACCMOTPETh PE3yIbTaThl MPAKTH-
YECKOro MPUMEHEHUS HAaHOTEXHOJIOTHI, 0OCOOCHHO B arpoONpOMBIIIJIEHHOM KOMILJIEKCE, e¢
MECTO U POJIb B CUCTEME MOJATOTOBKHU MPO(ECCOHAIBHBIX U HAYYHBIX KaJPOB.

[Tponecc n3ydeHus MUCIHUIUIMHBI HallpaBlieH Ha (GopMupoBaHue MpodhecCHOHAIBHBIX
komrneTeHIui (tabmuma 1) B coorBerctBuu ¢ GI'OC BO um OIIOII BO mno manHOMYy

HAIIPaBJICHUIO ITIOATOTOBKH.

Ta6nuna 1 — [Mpodeccrnonanbabie komnereHuu (11K) u uHAMKATOPHI UX JOCTHXKEHUS

Ko n nanme-

Kon u nammenoBanme

O0beKkT nim HOBaHMe Po- HHIHKATOPA 10CTIGRe OcHoBaHue
3anava I1] 00J1acTh 3HA- (peccronann- P (IIC, ananu3
N HUA NPodeccuoHAIb-
HUSA HOW KoMIIe- . onbITA)
HOIl KOMITeTeHIINH
TeHIINHU
COop, 06paboTka, ana- | Texnomoruu [TIK-5. Cmnoco- | I1IK-5.2. Jlemonctpupy- | 13.001 Cnenu-
JIU3 U CUCTEMAaTU3aIUsA TEXHHYECKOTO | OeH BBIOMpATh | €T 3HAHHWS COBPEMEH- | ajliCT B 00JIa-
HAyYHO-TEXHUYECKOH 00CITyKUBaHUS, | METOJAUKHI HBIX TEXHOJIOTUYECKUX | CTH MEXaHHU3a-
nH(OPMALIAY TIO TEME JUArHOCTUPO- | IPOBEACHUS MPOIIECCOB TEXHUYECKO- | IIUU CEITBCKOTO
UCCIIeIOBaHUS. BaHUSA U pe- HKCIIEPUMEH- ro o0CITyKHBAHUS CElb- | XO3sCTBa
Pa3paborka nmporpaMM | MOHTa MallliH U | TOB U WCIIBITa- | CKOXO3SHCTBEHHOU
MPOBEACHUS HAYUYHbBIX o0Opy/nOBaHUs. | HUW, aHAIM3HU- | TEXHUKA U MaTepHalioB
HCCTIEIOBAHUI. poBaTh WX pe- | st MTOBBIIICHUS
Br160op crangapTHBIX U 3yJbTaThI. HAJEKHOCTH  JeTanei

pa3paboTKa YaCTHBIX
METOJIMK MPOBEICHUS
OKCIICPUMCHTOB W HCIIbI-
TaHUH, aHATTU3 UX pe-

MaliiH W 000pyaoBa-
HUS; OCHOBHBIX Hay4HO-
TEXHUYECKUX TMpolIeM
U TIEPCIIEKTUB Pa3BUTHS

3yJIbTaTOB. HAHOTEXHOJIOTUI B
Pazpabotka duznue- chepe  TEXHHUYECKOTO

CKUX U MaTeMaTHYECKUX cepBuca

MOJeJIel, TPOBEACHUE T1K-5.3. Cmocoben

TEOPETHYECKHX U IKCIIe- 00OCHOBBIBAaTh  paIfo-

PUMEHTAJIbHBIX HUCCTIe-
JIOBAaHHUU TIPOIIECCOB, SIB-
JIeHUH U 0OBEKTOB, OT-
HOCSIILIUXCSI K TeXHUYe-
CKOMY OOCITYKHUBaHHIO U
PEMOHTY MaIlluH 1 000-
pyJLOBaHHUS.

[ToaroroBka Hay4yHO-
TEXHUYECKHUX OTUYETOB,
0030p0OB, MyOTMKAITHIA
0 pe3yJabTaTaM BbIOJI-
HEHHEIX HCCIICIOBAaHUH.

HaJdbHBIE METOABl TEX-
HUYECKOTO O0O0CITyXKHBa-
HUS; BBIOUpATh METOJbI
HHCTPYMEHTAIBHOTO
WCCIIEIOBAaHMUSI  HAHO-
CIpYKTYp ¥ HaHOMaTe-
pHUAJIOB.




2 MecTo quCHUILUIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

JuctiunnuHa «HaHOTEeXHOIOTHY U HAaHOMAaTepUaibl B CEIbCKOM XO3SHCTBE» OTHOCHT-
cs k broky 1 Huctummuaer (Moaynu) dacti, GOpMUPYEMO ydacTHUKAMHU 00pa3oBaTeIIb-
HBIX OTHOIICHHUM, DJIEKTUBHBIE TUCUUILTUHBI (MoAyn) (D/11).

JucuunnuHa u3ydaercs: ooydaromumMucs Ha 1 Kkypce u 0a3upyercs Ha KOMIIETEHITUSX,
MOJIHOCTHIO C(POPMUPOBAHHBIX Yy 00yYAIOLIMXCS Ha MPOTSKEHUU 1 Kypca, coriacHo y4deo-
HOTO IIJIaHa.

3 O0beM aMCHUILVIMHBI (MOAYJsI) B 3a4YeTHBLIX €IUHMIAX C YKa3aHHeM
KOJINYECTBA AaKAAeMHYECKHX YACOB, BBIICJCHHBIX HA KOHTAKTHYI padoty (BO
B3aHMOJCICTBUHU C NMpenojaBaresieM) 00y4armuxcs (10 BUAaM y4eOHbIX 3aHATHH) H
Ha CaMOCTOSITEJIbHYI0O padoTy 00y4arommXxcst

OO6mr1ast TpyTI0€MKOCTh TUCITUTIIIMHBI COCTABIISET 2 3aUCTHBIX CIMHMII.

Buabl yueOHOM HATPY3KH Bcero yacos/ Kypc
3a4.e/l. 1

KonTaktHas pabdora (Bcero) 10 10
B TOM YHCIIE:
JCKIIUN 4 4
U3 HUX: aKTHBHbIE (POPMBI 00yUeHUs 2 2
MPAKTHYECKUE 3aHATUS 6 6
U3 HUX: aKTUBHBbIE ()OPMBI 00y4YeHH s 2 2
CamocrosiTesibHas padoTa 58 58
Kontposib 4 4
Bua npomexyToyHoi aTTecTalnnu - 3auer
OO0mmast Tpy10eMKOCTh: Yac / 3a4.e/I. 7212 7212




4 Copepxkanue JUCUMILIMHBI (MOAYJIsl), CTPYKTYPHUPOBAHHOE O TeMaM (pa3je-
JIaM) C YKa3aHHEM OTBEJACHHOI0 Ha HMX KOJIMYeCTBA aKaJeMH4YeCKHX M BHIOB y4e0-
HBIX 3aHATHI

4.1 Conep:xanue MoayJieil U pa3aejoB TUCHUUILIUHBI

Cemectp I (kosmvecTBO MOayJIei - 2)

Monayasb I (ITosiyueHHe HAHOMATEPHAJIOB)

Heab: npoaHAIM3UPOBATh YPOBEHb PA3BUTHS HAHO-HAYKH, PACCMOTPETH PE3YyJIbTAThI
UX MPAaKTUYECKOTO NPUMEHEHHUs, OCOOCHHO B arpolpOMBIIIIEHHOM KOMILIEKCE, €€ MECTO U
pOJIb B CUCTEME MOATOTOBKH MPOPECCUOHAIBHBIX U HAYYHBIX KaJPOB.

B pesynbpTaTe ycBOGHHS JAHHOTO MOAYJIS (POPMHPYIOTCS UHIAMKATOPHI JOCTHXKCHUS
komnereHimy: I11K-5.2; T1K-5.3

Ne HauMeHoBaHue Copnep:xanue pasaesna
m/m | Ppasjena iucum-
IUIMHBI, BXO/I51-
[eii B KAHHbII KonrakrHas padora CP
MOAYJIb
1 |Ilonmyyenue HaHo-| HaHoTexHONOTMM W HaHOMAa- OcHOBHBIE TIOJIOKEHUS
MaTepUaIoB TepUabl B CEJIBCKOM XO3sii- | HAHOHayku P. ®eiiHmaHa.
CTBE, €ro CBA3b C Apyrumu | Hanorexnomorms mno O

WHXCHEPHBIMA  JTUCLIUILINHA-
MU. TepMUHBI 1 OCHOBHBIE T10-
Hsatua. Vcropuueckuit 0030p.
Hanonayka. Hanonnnycrpus.

XapakTepucTKa HaHOMAaTe-
puanoB. Buasl HaHoMmarepua-

Hpexcnepy u o H. Tanuryuwu.
HobeneBckue nmaypeatbl B 00-
JACTU HAHOTEXHOJIOTHHU. Poib
OTE€UECTBEHHBIX YUCHBIX.
Hayunpie paboter K.M. An-
dbepoBa. Kputndeckne TexHo-
joruu. VIHKpEeMEHTHBIEC, 3BO-

JoB. MacmraOHeiii  dakTop.

HckyccTBeHHble  (cHHTETHYE- | JIFONMOHHBIC M PaINKaJIbHBIC
CKH€) HH3KOpa3MepHble 00b- | HAHOTCXHOJIOIUH.

ekTbl. OOBbEeMHBIE KOHCTPYK- DnemMeHTHl Wi HAOOPHI

IUOHHBbIE U (YHKIMOHAJIbHBIC
HAHOCTPYKTYpPUPOBAHHbIE Ma-
Tepuabl (METAJIBl U CILJIABBI,
KepaMHuKa, IEMEHTHI, KOMIIO-
3UTbl W TUOpUIBI). YTiepon-

AJIEMEHTOB, MOJIU(DUIIMPOBAH-
Hble (YHKIIMOHAIHHBIMU MO-
JIEKyJIaMH, MUIEUIaMHA WA
OMOJIOTHYECKUMHU O0BEKTaMU
CyOMHKPOHHBIX Pa3MepOB.

HEIE HAaHOMAaTEPHAJIbI: Poccuiickue u 3apyOex-
HaHOAJIMa3bl, YIIEPOIHBIC | gpie MPOU3BOAUTEIM HAaHOMA-
HaHOTPYOKH, (ynepens, TEPHUAJIOB.

rpaden. XupanabHocTb. Opra-
HUYECKWE W  IOJUMEpPHbIE
HAaHOMAaTEpHAJIbl M BOJIOKHA.

DJIEKTPOHHAs
CKOIIHSI.

CIIEKTpO-
MarsutHO-




TBepnoTenbHbIE THOPUIHBIE U
reTEPOCTPYKTYPHI.

[Ipuponnsle  HaHOMAaTEpHAa-
abl. DynnepeHoBa ayra. Cxema
nosyueHus: QyIaepeHoB. 301b-
rejib-TeXHOJOTUU. MeXaHOoXH-
mus. Kpuoxumusa. Onekrpo-
dopes. Criekanue. OnTuyeckas
autorpadguss CyOMHUKPOHHOTO
paspenieHusl. DnexkTpoHHas
mutorpadusa. PeHTreHoBCKas
mutorpadusa. GokycHupoBaHHAS
noHHasA peska. [lmanupuszanms
ITOBEPXHOCTH, NOJIUpOBKa. []o-
BEPXHOCTHAsE MMMOOMIN3alUs
(XMMHuecKasi TPHILKBKA) MO-
nexyn. HaHokancynupoBaHue.
NMmMmoOunu3anmsa MULET U
OMOJIOTMYECKHUX HaHO-
OOBEKTOB.

TynnenbHbId 3¢ PexT. ATOM-
HbI  CHJIOBOM  MHMKPOCKOIL.
TyHHENBHBIN PACTPOBBIA MUK-
pPOCKOIl.  JTambl  pa3BUTHS
MHKPOCKOIIMYECKOW W HAHO-
criuyecko TexHuku. CkaHu-
pyromasi 3JIeKTPOHHAsT MUKPO-
ckonusi. Judpakiuonnsie me-
TOJBI (PEHTIEHOBCKHUE, DJICK-
TPOHHBIE, HEUTPOHHBIE). PeHT-

T'CHOBCKas CIICKTPOCKOIINA
(XAS, EXAFS u ap.).

PE30HAHCHBIC MCTOILI. Oxe-
CIICKTPOCKOIINA ITOBCPXHOCTHU
(Auger spectroscopy (AES).
Hcnonw3oBanue HaHOMAaHU-
MyJISITOPOB U 30HI0B. [Ipubo-
poCcTpOoCHHUE HAJIs1 HAHOUHAY-
CTpHH.




Moayas |1 (IlppMeHeHre HAHOTEXHOJIOTHIA M HAHOMATEPHAJIOB)

ean: n3yyeHrne METOI0B YIPABICHHUS TEXHOJIOTHYCCKUMHU MPOIIECCAMH TPH TTPOM3-
BOJICTBE HaHOMATEPHAJIOB, IPUOOPOB M YCTPOMCTB HA UX OCHOBE, OOCCIECUMBAIOIINX BbI-
MYCK MPOJYKIIMH, YAOBJICTBOPSIONICH TPEOOBAaHUSAM CTAaHIAPTOB, TEXHHUYCCKUMH YCIIOBH-
SIMH, TTOJIOXKCHUSMH U UHCTPYKITUSIMHU.
B pe3synpraTe yCBOCHHUS JaHHOTO MOAYIS (YOPMHUPYIOTCS WHIMKATOPHI JOCTHKE-HUS
kommereniun: I11K-5.2; T1K-5.3

HaumeHoBanue Copnep:xanue pasaena
Ne | Pa3lena iucnm-
ILUIMHBI, BXO/5I-
n/n Nieii B 1AHABI KonTakTHas padora CP
MOJYJIb
Haxosiextponnka,  kommo- | CIIHHTPOHUKA M yCTPOHCTBA
HeHTHas 0asza W ycCTpoiicTBa. | HA €€ OCHOBE. HanotexHouno-
Hauokommbiotep. Monekyisip- | THU B (POTOHHKE H OIITOIICK-
Hasl EKTPOHMKA M yCTpoiicTBa | TPOHUKE, KOMIIOHCHTHAs Oa-
Ha €€ OCHOBE. 3a um ycrpoictBa. Hanocse-
Dbdekr OesbiznocHocTH 1 | TOAMOABL CucremHas WHTe-
obpasoBaHue cepBoBuTHOII |  PAIHA Ha-
mnenkn.  duHmmmas  anru- | HO/MAKPO/MaKpOCTPYKTYD,
dpukimonHas  Ge3abpasupHas | A0 ICKIPOMEXAHIICCKIC
o6pabotka (DABO) neraneit. | CHCTEMPL, MAHMIYITOPLI 1
Metomsr 06paboTku 1 dopmu- | AKTYATOPEI, HAHOTCXHONOTHH
POBaHHS CTPYKTYp C MPELH3U- B poboroTexHuke. CeHCopbl
OHHBIM  [IO3ULHOHHPOBAHHEM u dhdexTopel Ha OCHOBE
(manonurorpadus, HaHOOOpa- HaHoMaTepuayioB. [Ipumene-
[IpumeHeHne 6otka u apyroe). dusmueckue | T1C HAHOMPOLCCCOPOB  Ha
2 | HAHOTEXHOJIOTHH U | MeTOBb! (MAarHETPOHHOE, Jasep- | 451 OTPAKTOPHOM TEXHUKE.
HAaHOMATEPUAJIOB HOE, IEKTPOHHOTYYEBOE XUMHAYECKOE U TEPMUUECKOE

HaIlbUICHUE) OCAXICHUS CIIOEB
HAaHOMETPOBBIX TOJIIIIVH.

XUMMOTOJIOTHSL  HAHOIPUCA-
nok. Hanompucanku K TOIUIH-
BaM. HaHomoOaBku K cMa3ou-
HBIM MarepuanaM. Pemeramuim-
3aHTBI W TeOMOJIU(PHUKATOPEI.
be3pazbopHbIii pEMOHT TEXHH-
K U 00OpyJoBaHUS. ABTOXU-
MU Ha OCHOBE HaHOMAaTepua-
JOoB  (WIaMITyHW,  TIOJHUPOJIH,
OUYHCTUTETHN, KOHAUITMOHEPHI U
T.1.). HaHonopuctele Marepua-
a6l (MeMmOpaHbl, QUIBTPBH H

OCaXJICHUE DJIEMEHTOB W3
razoBoit (azel (Auddy3uoH-
Hasg METaJUIM3alus U IpyTHe
TEXHOJIOTUH). XUMHUYECKOE
OCaXJICHUE U3 PACTBOPOB.
DnekTpoocaxkaeHue. Jloroc-
3 eKT 1 caMOOUHIIAFOIITHC-
Csl IOKPBITHUSI.

[IporpamMmma pa3BUTHS HaHO-
TEXHOJIOTUM B Poccuiickou
Oenepauum.




JIpyroe) W YCTpOMCTBa Ha HUX
OCHOBE.

Hanorexnonoruun B pacreHue-
BOJICTBE UM KHUBOTHOBOJCTBE.
Co3nmanne  OMOCO-BMECTHMBIX
MarepuasioB. ['ocynapcTBeHHas
kopniopauusi «PocHaHo». llep-
CIIEKTUBBl TMPHUMEHEHUSI HAaHO-
texHoJsioruii B AITK.

4.2 TeMaTHYECKHII IVIAH JEKINI

No
MOy sl

Homep pa3nena
AUCUHUILTHHBI,
BXOJHIIEro B

JAHHBIA MOAYJIb

(em. 4.1)

HaumeHoBaHHe TeMBbI JICKIINMH

TpynoeMkocCTb,
qyac

Kypc 1

Monayis I

BBoanas nekuusi. TepMUHBI 1 OCHOB-
HbIE€ TTOHATHA.

XapaKTepI/ICTI/IKa HAaHOMATCPHUAJI0OB

[IprponHble U WCKYCCTBEHHBIE HAHO-
MaTEepUAJIbI.

PazBute =~ MMKpPOCKONIMYECKOW U
HAHOCKOIMYECKOW TEXHUKH.

Monyins |1

Hanonnexrponuka.

HaHounxeHepusi MOBEpXHOCTH JeTa-
neit.  HanotpuOonorusi,  (eKuus-
BHU3yaJIN3alNs).

HanorexHonornit u HaHOMaTepuabl
JUIsl aBTOTPAKTOPHOM TEXHUKMU.

[TepcniekTHBBI pa3BUTHSI HAHOTEXHO-
jorui. be3omacHOCTh HAHOTEXHOJIO-
TUA U1 YEJIOBEKAa M OKPYKAKoIIEH
CpeJibl.

Hroro:
B T.4. B aKTUBHOH (hopme
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4.3 llpakTuyecKkune 3aHATUSA

Ne paznena nucuu-

Ne IUIMHBbI, BXOAsLIe B HaumeHoBaHHE NPAKTHYECKOI0 TpynoemkocTh
MOIYJIsl AAHHBIK MOAYJIb 3aHATHS (uac.)
(cm. 4.1)
Kypc 1
N3ydeHnne nHCTpyMEHTAILHOTO 000py/10- 1
BaHUS JUISI UCCIICIOBAaHUSI HAHOOOBEKTOB.
Texnonoruu u 060pynoBaHue HPUKIHOH-
” Horo HaneceHust (PABO) HaHOCTPYKTY- 0,5
5, 1 PUPOBAHHBIX MMOKPBITHIA.
=
§ Texuonorus u obopynoBanue aist 1uddy- 05
suoHHOi Metam3anuu (PVD-meron). '
Hanonpenapatsl u HaHOTEXHOJIOTUU O€3-
pa30opHOro PEMOHTA aBTOTPAKTOPHOM 1
TEXHUKH.
Hanompenapatbl 1 HAHOTEXHOJIOTHH B 05
pacTEHUEBOJCTBE U )KUBOTHOBOJICTBE. ’
BoccranoBnenue u U3roToBiieHUE MOJ-
IIUITHUKOB CEJIbCKOXO3SIMCTBEHHOM TEeX- 0,5
= HUKH C IPUMEHEHUEM HAaHOMAaTEPHUAJIOB.
B o
2> 2 [TonyyeHnue U3HOCOCTOMKHUX IIEKTPOUC-
§ KPOBBIX IOKPBITUI C HAHOKPUCTAJLIINYE- 1
cKoi u aMmop(HOI cTpyKTYpOH, (AemoBas
urpa).
MJ1O—cuHTEe3 HAaHOKEPAMUUYECKHUX CIIOCB
Ha JIeTalsIX U3 METAJJIOB U CIUIABOB. 1
HWroro: 6
B T.4. B aKTUBHOU popme 2
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4.4 CamocTosiTeJibHasi padoTa

Ne monmyJis

CaMocrosiTeJibHOE U3y4YeHH e
TeOPeTHYECKOro MaTepuaja

IloaroroBka
K O0TYeTy MO0
MOIYJISIM

TpynoeMKoCTb,
(uac.)

Kypc 1

Monys |

OcHoBHble NIOJI0’KeHUSI HaHOHayku P. ®delinmana. Hano-
texuosorus no D. [pekciepy u mo H. Tanuryuu. HoGe-
JIEBCKUE JIaypeaTbl B 00JIaCTH HAHOTEXHOJIOIMU. Poib
OTEUECTBEHHBIX y4eHbIX. Hayunsie padotsl XK.M. Ande-
poBa. Kputnueckue texHonoruu. MHKpeMEHTHbIE, 3BO-
JIFOLIMOHHBIE U PAJIUKAJIbHBIE HAHOTEXHOJIOTUU.
DneMeHTHl WK HabOphI 371€MEHTOB, MOJU(PHUIIMPOBAHHBIC
(GYHKIIMOHATBHBIMUA MOJIEKYJIaMH, MHIIEIUIAMUA WJIH OHO-
JIOTHYECKUMH 00BEKTaMH CyOMHKPOHHBIX Pa3MepOB.
Poccuiickue u 3apyOexHble MPOU3BOAUTENIN HaHOMATe-
pHUaJIoB.

DNEeKTpOHHAsl CHEKTPOCKONUsA. MarHuTHO-pe30HaHCHBIE
Meroabl. Oxe-CreKTpockomusi ToBepxHocTH  (Auger
spectroscopy (AES). Mcnonb30BaHne HaHOMAHUITYISATO-
poB u 30H10B. [IpubopocTpoeHue /1151 HAHOUHAYCTPHUH.
N3yuenne 'OCToB, HOpMaTMBHO-CIPABOYHON JHTEpa-
TYpbI, aCCOPTUMEHTA 000PYIOBaHMUSI.

Nzyuenne obopynoBanus 1t HaneceHust ®ABO.
Wzyuenne obopynoBanus it nudGy3sHOHHOW MeTallTH-
3allHH.

Nzyuenune npenaparoB aiis 6e3pa300pHOTO peMOHTa TEX-
HUKH.

N3yuenue
TEOpeTHYE-
CKOTo
MaTepuana

30

Mopyns 11

CnuHTpOHUKA M yCcTpoiicTBa Ha ee ocHoBe. HaHoTexHo-
JOTMM B (DOTOHHMKE U ONTOIIEKTPOHUKE, KOMIIOHEHTHAs
6a3a u ycrpoiictBa. Hanocseronuosasl. CuctemMHas HHTE-
rpamus HaHO/MHKPO/MaKpOCTPYKTYp, HAHO3JIEKTpOMeXa-
HUYECKUE CHCTEMbI, MAaHUITYJIATOPbI U aKTyaTOPhl, HAHO-
TEXHOJIOTUU B poboToTexHuke. CeHcopbl U 3P deKTopb
Ha OCHOBE HaHOMaTepuayoB. [IpuMeHeHHe HaHompollec-
COpOB Ha aBTOTPAKTOPHOM TEXHUKE.

XUMUYECKOE U TEPMHUUECKOE OCAKICHHE DJIEMEHTOB U3
ra3oBoil ¢azpl (aup¢dy3uoHHAsT MeTAUIM3alUA U ApYyrHe
TEXHOJIOTUH). XHMHYECKOE OCaXJEHHE M3 PacTBOPOB.
DnexTpoocaxkaeHue. JIoroc-3PppeKT u caMoounIIaroIIre-
Csl IOKPBITHSL.

[Iporpamma pa3BuTHs HaHOTEXHOJIOTMM B Poccuiickon
denepanuu.

N3ydyeHne accopTUMEHTA U CBOMCTB HAHOIIPENApaTOB AJIs
pPacTeHHEBOJICTBA U KUBOTHOBOJICTBA.

N3yuenune
TeOpeTHYE-
CKOTO
Marepuaia

28

KoHTponb

Bcero yacos:

58
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5 IlepeyeHb y4eOHO-METOANYECKOT0 O0eCHeYeHUus1 IJsi CaAMOCTOSITeJIbLHON pado-
Thl 00Yy4AKOIIUXCSH M0 JUCHHUITIMHE (MOTYJIIO)

OOyuaromuiics  MMEEeT  HEOrpPAaHMYEHHBIM  JOCTYyn K  MH(pOpManuMoHHO-
o0Opa3oBaTeIbHOM cpene YHHUBEPCHUTETA. - Pexum JOCTYyTIA:
http://do3.orelsau.ru/subject/index/card/switcher/programm/subject id/1156.

1. ®enopenko, B. ®. HanorexHonmorun v HaHOMATEpHUaIbl B arpONpPOMBIILICHHOM
koMmiuiekce / B. @. ®enopenko. — moc. [IpaBaunckwii : Pocuadopmarporex, 2007. — 96 c. —
ISBN 978-5-7367-0603-7. — TekcT : aIeKTpOHHBIH // JIaHb: AEeKTPOHHO-OMOIMOTEeYHAs CH-
crema. — URL.: https://e.lanbook.com/book/104353 (mara ob6pamenus: 06.02.2021). — Pe-
’KUM JIOCTyTIA: IJIsl aBTOPHU3. TIOJIh30BaTEIICH.

2. HanotexHoJIOTMM U HaHOMAaTEepUalibl B arpouHxeHepuu: yued. mocodbue / M.H.
Epoxun [u np.] ; mox oobur. pea. M. H. Epoxuna. - M. : ®I'HY "Pocundopmarporex"”, 2008.
- 300 c. Curasl xpanenus: a0.1, a3, YJIK- 539.19:631.3+ 539.19:620.22:631.3](075.8)
[Tos. wam.- 53 Kat. nua.- 539.19:631.3+ 539.19:620.22:631.3](075.8).

3. CrapoctuH, B. B. Marepuanbl 1 MeTOJIbl HAHOTEXHOJIOTHH : yued. mocobue / B.B.
CrapoctuH ; nox obmr. pea. JI. H. Ilatpukeesa. - 2-¢ uza. - M. : BU-HOM. JlaGoparopus
3Hanuii, 2010. - 431 c. : un. - (Hanorexunonorun). - ISBN 978-5-9963-0346-5. Curmsi xpa-
HeHust: a0.1, u3, Y/IK-620.3(075.8) INon.uua.-62 Kat.uuma.-- 620.3(075.8).

6 ®oH/1 OLIEHOYHBIX CPEACTB /JIsI MPOBeeHHUsI IPOMEKYTOYHOM aTTecTaluu
00y4Jamuxcs no JUCUUIJInHe (MOIYJII0)

@DoH/ OLICHOYHBIX CPEJICTB MPEICTABJICH B MPUJIOKEHUHU K paboudeil mporpamme Jauc-
[IUIUIAHEL U BKJIIOYAET B ceOs:

- IepeueHb KOMIETSHIINN C YKa3aHUEM 3TaroB uX (HOPMUPOBAHUS B MPOIIECCE OCBOE-
HUs 00pa30BaTeIbHON IPOrPAMMBIL;

- ONMCaHKE NOKA3ATENIEN U KPUTEPUEB OLICHUBAHUS KOMIIETCHIIMIA HA PA3JIMYHbBIX JTa-
nax ux (OPMUPOBAHMUSI, ONTUCAHUE TITIKAJ OICHUBAHMUS;

- TUIIOBbIE KOHTPOJIBHBIC 3a/IaHHSI U MaTepUajibl, HEOOXOAUMBIE ISl OLIEHKHU 3HAHUH,
YMEHUM, HABBIKOB U OMbITA ACSITEIbHOCTH, XapaKTEPU3YIOIIHUX ATAbl (POPMUPOBAHUS KOM-
NETEHIIMH B IIPOLIECCE OCBOEHUS 00pa30BaTeIbHON MTPOrPaMMBbI;

- METOAMYECKHUE MATEPUAIIBI, OTIPEACIIAIOIINE MPOLIEAYPHI OLICHUBAHUS 3HAHUU,
YMEHH, HABBIKOB U OIbITA JACATEIbHOCTU, XapaKTePU3YIOIIUX dTalbl POPMUPOBAHUS
KOMIIETECHIIN .

7 IlepeyeHb OCHOBHOM M IONOJHUTEJIbHON Y4eOHOM JIUTEPATYPbl, HEOOXO0AMMOI
JJISI OCBOCHUS TUCUMUILIMHBI (MOLYJIs1)

a) ocHoeHas

1. Poros, B. A. TexHonorus KOHCTPYKIIMOHHBIX MaTepuaioB. HaHnoTexHomoruu :
yaeOHuK m7ist By30B / B. A. Poros. — 2-¢ u3a., nepepad. u qomn. — Mocksa : M3natenscTBO
FOpaiit, 2017. - 190 c. — (ABTopckuit yueOnuk). — ISBN 978-5-534-00528-8. — Tekcr :
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http://do3.orelsau.ru/subject/index/card/switcher/programm/subject_id/1156
https://e.lanbook.com/book/104353

anekTpoHHbt  //  OOpa3zoBarenbHass  miardopma  FOpaitt  [caiit]. -  URL:
https://urait.ru/bcode/398957 (nata obpamenus: 06.02.2021).

2. JlozoBckuii, B. H. HanotrexHomnorust B anekTpoHuke. BBenenne B ciennaibHOCTD :
yaeOHnoe mocooue / B. H. JlozoBckuii, I'. C. Koncrantunona, C. B. Jlo3oBckuil. — 2-¢ u3m.,
uctp. — Cankr-Ilerepoypr : Jlans, 2008. — 336 c. — ISBN 978-5-8114-0827-6. — Tekcr :
ANMEeKTpOHHBIH  //  Jlamp :  amekTpoHHO-OMOnmMoTeuHas  cuctema. -  URL:
https://e.lanbook.com/book/232 (nata ooparuenus: 06.02.2021). — PexxuMm goctyna: [jis aB-
TOPU3. TIOJIL30BATEIICH.

3. Brenenue B HanotrexHosoruto : yueOnuk / B. . Mapronun, B. A. XKabpes, I'. H.
JlykbsiHoB, B. A. Tynuk. — Cankt-IlerepOypr : Jlanp, 2012. — 464 c. - ISBN 978-5-8114-
1318-8. - Texkct : snexTpoHHbl // Jlanb : snekTpoHHO-OMOMMOTEYHast cuctema. — URL:
https://e.lanbook.com/book/4310 (mara obpamenus: 06.02.2021). — Pexxum moctyma: mis
aBTOPU3. MTOJIB30BATENEH.

6) oononumenvHas

1. A6pamuyk, H. C. Hanotexnonoruu. A3z0yka 1j1s Beex : yueOHoe nmocobue / H. C.
Ab6pamuyk, H. C. Asmomenko, A. H. bapanoB. - 2-¢ u3za., ucnp. u gomn. — Mocksa :
OU3SMATIINUT, 2009. - 368 c. — ISBN 978-5-9221-1048-8. — TekcT : anmekTpoHHbIH // JIaHb
: AJIeKTpoHHO-O0nOMoTeynas cucrema. — URL: https://e.lanbook.com/book/2664 (nata 06-
pamenus: 06.02.2021). — Pexxum noctyna: Jyisi aBTOPU3. MOJIb30BaTENEH.

2. MeTtoapbl MOMy4YEHUsI U UCCIIEIOBaHUS HAaHOMATEepUajoB U HAHOCTPYKTYp. JlaGopa-
TOPHBIA MPAKTUKYyM IO HAHOTEXHOJOTHsM : yueOHoe mocooue / E. JI. Mummuna, H. D.
[epctiok, A. A. EBnokumos, B. O. Bansauep ; nox penakiueid A. C. Curosa. — 5-¢ u3J. —
Mockaga : JIabopatopus 3nanmii, 2017. — 187 c. — ISBN 978-5-00101-473-7. — Tekcr : 211ek-
TPOHHBIN // Jlanb : AIIEKTPOHHO-OMOIMOTEUHAS cucrema. - URL:
https://e.lanbook.com/book/94113 (mara obOpamenus: 06.02.2021). — Pexxum mocTymna: aus
aBTOPU3. MOJIB30BATENEN

3. Hanomarepuansl. Hanorexnomorun. HaHocuctemHas TexHuka. MHpOBBIE TOCTH-
xenust 3a 2005 rox : coopuuk / mox pen. ILIT. Manbuesa. - M.: Texnocdepa, 2006. - 152 c.
- (Mup martepuanoB u texHosoruii). - ISBN 5-94836-085-7. Curner xpanenus: ab.3, a3,
Y JIK-- 539.19(06) IMon.uua.-- 53 Kar.uuma.-- 539.19(06)

4. HanoHayka M HaHOTEXHOJOTMU. DHUMKIONEIUS CUCTEM >KH3HEeoOecrneueHus / Il.
copen.: O.0. ABagenskapum u np.; nep.: H.H. Beixpucrenko u ap. - M.: MATUCTP-
ITPECC, 2009. - 991 c.: . - ISBN 978-5-89317-224-9. Curnel xpanenus: c6o, Y JK--
001-022.532+ 501-022.532](03) TIlomwmug.-- 001 Kar.mag.-- 001-022.532+ 501-
022.532](03)

5. HaHOIEKTPOTEXHOJIOTHH B CETLCKOM XO3SIICTBE: MaTEpHAaIbl HAy4.-TE€XH. CEMUHA-
pa (®I'OY BIIO MI'ANY um. B.IL. lNopsukuna, 12-13 nexadbps 2006 r.) / mox obmr. pen. U.
®. boponuna. - M. : ®I'HY "Pocundopmarporex", 2006. - 116 c. Curnel xpanenus: ad.3,
OUO, YK- 631.371:621.3-022.532 Ilom.uua.-- 631.37 Kar.uun.-- 631.371:621.3-022.532

6. PIHOK HaHO: OT HAHOTEXHOJIOTUM - K HaHONpOAyKTaMm : toxa ped. I'. JI. AzoeBa / T
JI. AzoeB [u np.]. - M. : BUHOM. JlaGopatopust 3Hanui, 2011. - 319 c. : wn + 1 s7eKkTpoH.
ont. auck (CD-ROM). - (Hanorexunosorun). - ISBN 978-5-9963-0421-9. Curnbl xpaHe-
Hus: a0.3, u3, [Ton.uam.-- 65.5 Kar.uua.-- 65.5+ 65.9(2Poc)]-551 BBK-- 65.5+ 65.9(2Poc)]-
551
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https://urait.ru/bcode/398957
https://e.lanbook.com/book/232
https://e.lanbook.com/book/4310
https://e.lanbook.com/book/2664
https://e.lanbook.com/book/94113

/. CnoBapb HaHOTEXHOJOTMYECKUX M CBA3AHHBIX C HAHOTEXHOJOTUSIMU TEPMHUHOB :
cnoBaps / moxa peaakuueit C. B. Kamtoxuoro. — Mocksa : ®USMATIJINUT, 2010. - 528 c. -
ISBN 978-5-9221-1266-6. — Tekct : anexkTpoHHBIN // JlaHb : AIEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL.: https://e.lanbook.com/book/59750 (mata obpamienus: 06.02.2021). — Pe-
KUM J0CTyIa: JJi aBTOPU3. MOJIb30BATEICH.

8. Martoxun, C. U. KananupoBaHue MOHOB B YIJIEPOIHBIX HAHOTPYOKaxX [DIEKTPOH-
HbI pecypc]: Monorpadus / C.1. Matioxun, C.1O. I'pumnna. - Open: U3n-so Open ['AY,
2008. - 1 onekrpoH. ont. auck (CD-ROM). Curnet xpanenus: OUO, VY]JK--
539.19:537.534.1 Ilon.nun.-53 Kar.uana.-- 539.19:537.534.1

8) nepuoouveckue u30aHusl

1. XKypnan «BecTHHK arpapHoi HAYKWN». Pexum JOCTYyTIA:
http://ej.orelsau.ru/archive/arkhiv/ (nara oopamenus: 02.02.2021 — OTKPBITBIH JOCTYI).

2. Jloctmwxkenus Hayku u Texauku AIIK. — M., 2006-2020, 1-12 (B roxn).

3. Texnuka u obopynoBanue ais cena. — [IpaBaunckmii, 2005-2020, 1-12 (B rox).

4. JKypnan arpomenemxepa «HoBoe cenbckoe Xo3siicTBo». Pexum pocryna:
https://www.nsh.ru/ (mata ooparmienwus: 02.02.2021 — OTKPBITBIN TOCTYII).

5. XKypnan  «ArporexHuka U  3HeprooodecmeueHue».  Pexum  gocryna:
http://www.agrotech-orel.ru/ (mara oopamenus: 02.02.2021 — OTKPBITBIN JOCTYII).

6. Hayunbrit KypHaI MOJIOJIBIX YUCHBIX. Pexum JIOCTYyTIA:
http://www.orelsau.ru/science/vypuski/ (mata obpamienus: 04.02.2021 — OTKPBITBIA J10-
CTYII).

8 Ilepeyenb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHON  CeTH
«HTEpHET», HEOOXOAMMBIX /IJI1 OCBOEHMS AN CIUTIUHBI (MOIYJIA)

1. MunucrepctBO cenbckoro xossicrea PD. Pexxum goctynma: WWWw.MCX.ru (mara
oOpamenus: 03.02.2021 — OTKpBITHII 1OCTYI).

2. Hayunasa onektpoHHas Oubnunoreka Kubep/lenunka. Pexum gocryna:
http://cyberleninka.ru (nara ooparenus: 02.02.2021 — OTKPBITHIH JOCTYT).

3. OBC wm3narenscTBa «Jlaub». Pexxum nmoctyma: http://e.lanbook.com (Heorpanu-
YEHHBIN JOCTYII).

4. Hamumonanpusii  mudpoBoit  pecypc PYKOHT. Pexum  gocrtyma:
http://www.rucont.ru (HeorpaHUYCHHBIN TOCTYII).

5. DOnekTpoHHas OWOJHMOTEKAa M3/IaTEIbCTBA «TOPAUTY». Pexum JIoCTymna:
https://urait.ru/ (HeorpaHUYEHHBIN TOCTYT).

6. OBC «IPRbooks». Pexum mocryma: http://www.iprbookshop.ru (Heorpanuues-
HBIN JOCTYII).

7. Hayunas osnextponnas Oubmmoteka eLIBRARY. Pexum  gocryma:
https://elibrary.ru (nata oopamierus: 04.02.2021 — OTKPBITHIN TOCTYII).

8. POCHAHO. Pexum pocryma: https://www.rusnano.com (mata oOpalieHus:
03.02.2021, OoTKpHITHIN JOCTYI).
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9 MeToan4yecKkue yKazaHus JJIs 00y4AKIIMXCs 0 OCBOCHUIO M CIUIIMHBI (MO-
yJIA)
[Ipucrymnas K W3y4eHUIO IUCHMIUIMHBI, OOYyYalOIIUMCS HEOOXOJMMO BHHMMATEIbHO

O03HAKOMUTHCSI C TEMAaTUYECKUM IUIAHOM 3aHSTHM, CIIUCKOM PEKOMEHJIOBAaHHON y4eOHOU U
Hay4yHOU JuTepaTypbl. ClelyeT YSCHUTb IMOCJEI0BATEIbHOCTh BBINOJIHEHUS WHAUBUAY-
QJIbHBIX YUEOHBIX 33JaHUN.

[IpenogaBanme TUCHUILUIMHBI IPEAYCMATPUBAET:

® JICKLHUU;

® [IPAKTUYECKUE 3aHSATUS;

® YCTHBIU OIIPOC;

® TECTHPOBAHMUE;

® CaMOCTOSITENIbHYIO paboTy (M3ydeHHE TEOPEeTHYECKOro Marepuasa; MOJITOTOBKY K

NPAKTHUECKUM 3aHSATHSIM; BBIMOJTHCHUE WHIMBUAYATbHBIX 3aJaHH, B TOM YHCIE
pedepaToB, T0KIA0B; HOJATOTOBKY K YCTHBIM OIPOCaM, 3a4ETy U Ip.);

® KOHCYJIbTAIIMU NpPEernogaBaTes.

Jlexuuu Mo TUCHUITIMHE YUTAIOTCSA KaK B TPAAUIIMOHHON (popMe, Tak U C UCIIOJIb30Ba-
HUEM aKTUBHBIX (popm oOydenus. Kaxmas JTeKIuu packpblBae€T CYIIHOCTb TEMbI U aHAIU-
3UpyeT ee IJIaBHble MojoxkeHus. Ha mepBoil iekuuu 1oBOIUTCS A0 00OydaroluXcsl CTPyK-
Typa AUCLUIUIMHBI U €€ pa3/esibl, a TAKKe pekoMeHayeMas jgureparypa. CoaeprkaHue JeK-
Ui onpezensercs padodeil mporpaMmMon yueOHo AuciMIUInHbl. Kaxkas Ieknust oxXxBaThl-
BaeT OMpeEACNICHHYI0 TeMy y4eOHOW AUCHMITTUHBL. J[J11 MakCcUMaabHOTO YCBOCHHS TUCIH-
TJIMHBI U3JI0KEHHE JIEKIMOHHOTO MaTepuaia MPOUCXOAUT C JIEMEHTaMH OOCYX AEHUS WU
KOHKPETHBIMHU TIPUMEPAMH.

[ensiMu ipoBeICHMS MPAKTUUECKUX 3aHATUIN SBISIOTCS:

o YCTAHOBJICHHE CBSI3€H TEOPUU C MPAKTHKOW B (POpME IKCHEPHUMEHTATBHOIO MOJ-

TBEP KJIEHUS TIOJIOKEHUI TEOpUH;

¢ Ppa3BUTHE JIOTHYECKOTO MBIIUICHNUS;

o TpHOOpETEeHNE HABBIKOB aHAIHM3a MOJTYYCHHBIX PE3yIbTaTOB;

e KOHTPOJIb CAMOCTOSITEJIbHON pabOThl 00YUYaAIOIINXCS 10 OCBOCHUIO YUeOHOU NUCITU-

TUTUHBI.

Kaxxnoe npakTuyeckoe 3aHATHE HAYMHAETCSA C TOBTOPEHHSI TEOPETUUECKOr0 MaTepHa-
na (ycTHbIH ompoc). st aToro popMynupyercs Ueib 3aHsATHSI 1 OCHOBHBIE 3HAHUS, YMEHUS
Y HaBBIKH, KOTOPbIE O0YyYaIOUIUIiCs TOKEH TpruodpecTy B TeueHue 3ansatus. Ha mpaktuye-
CKUX 3aHATHUSIX MPOBOIATCS MPEAYCMOTPEHHBIC pabodeld mporpaMMoil MacTep-KiIacchl, Te-
CTUPOBaHME U JIp. B 1IeT0M aKTHBHOE 3aMHTEPECOBAHHOE ydacTHe OOYyYaroluxcsi B y4eo-
HOM TMpoIlecce CIoCOOCTBYeT 0OoJiee TIyOOKOMY HW3YYEHUIO JTUCHMIUIMHBI, MOBBIIICHUIO
YPOBHSI KYJbTYpPbl OYIyIIUX CIEIHAIMCTOB U (POPMUPOBAHUIO OCHOB MPOPECCHOHATBHOTO
MBITIUIeHUs. B Xome npoBeaeHus: yaeOHbIX 3aHATUN OTpabaThIBAIOTCS YMEHUSI MPUMEHSTH
MOJIy4YE€HHbIE TEOPETUUECKUE 3HAHUS B PA3TUYHBIX CUTYaIIHSIX.

Camocmosamenvnoe uzyuyenue meopemuuecKozo mamepuaind.
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TeopeTnuecknii Marepuall IO TEM T€MaM, KOTOPbIE BBIHECEHBI Ha CAMOCTOSITENIBHOE
U3ydeHue, o0ydaromuiicss mpopadaTbiBaeT B COOTBETCTBUU C BOIPOCAMM JJIsi MOATOTOBKH K
sk3ameny. K Hauany ceccum o0ydarouuiicsi TOTOBUT K KOHTaKTHOM paboTe ¢ mpemnoiaBare-
JIEM CIHMCOK BOIPOCOB, KOTOPBIE HE YAAJIOCh pa3o0paTh CaMOCTOSITENBHO B MEKCECCUOH-
HBIN TIepuoA. 3aJaHusl IJi CAaMOCTOSITEIbHON pabOThl peKOMEHIyeTCs BbIJIaBaTh B Hayale
ceMecTpa, ONpeeInB MpeeIbHbIE CPOKHA X BBIMOJHEHUS U cliaud. Pe3ynbTaThl caMoOCTOS-
TEJbHOU pabOThl KOHTPOJIHUPYIOTCS MPENOJABATENEM U YUUTHIBAIOTCS MPU MPOMEKYTOUHOM
aTTecTanuu oOydaromierocsi (ciade 3adera). 3afaHus JJIg CAMOCTOSITEIBHOW pabOThI CO-
CTaBIIAIOTCA, KaK MPaBWIO, O TEMaM M BONPOCaM, IO KOTOPHIM HE MPEAYyCMOTPEHA KOH-
TakTHas pabota, 1100 TpeOyeTcsl NOMOJHUTEIHLHO MPOpadoTaTh U MPOAHATU3UPOBATH pac-
CMaTpUBaeMbIil IpenojjaBaresieM y4eOHbI MaTepuan B 00beMe 3alljIlaHuPOBAHHBIX YaCOB.
IIpuMepHBIN KypC JEKIUH, COAEPKAHNE U METOJINKA BBIIIOJHEHUS NIPAKTUYECKUX 3aHATHM,
METOJMYECKUE PEKOMEHIAlNM JIJI CAMOCTOSTENIbHON paboThl coaepkarcs B YMK nuciiu-
IUIMHBI 1 MH()OPMAMOHHONW 00pa30BaTelIbHON cpesie 00pa30oBaTeIbHON OpraHUu3aliHy.

Iloozomoeka K yueOHbIM 3AHAMUAM.

B xone moAroToBkuM K yuyeOHOMY 3aHSATHIO OOYYArOIIMMCS CIeAyeT BHUMATEIBHO
O03HAKOMUTHCS C TUIAHOM, BOIPOCAMU, BHIHECEHHBIMU Ha OOCYXIEHUE, U3YYUTh COOTBET-
CTBYIOILIMI TEOPETUYECKHUI MaTepHall, mpeajaraeMyro aureparypy. Henb3s orpaHnumuBaTh-
Csl TOJIbKO MMEIOIIEHcs yuyeOHOM nuTepaTypoil (yueOHMKaMH M y4eOHBIMU MOCOOHUSIMH).
O6pamienue Kk MOHOTpadusIM, CTaThIM U3 CHEIUATBHBIX KYPHAJIOB, XPECTOMATUHHBIM BbI-
JepKKaM, a TaKke K MaTepraiaMm CpeJICTB MacCOBOM MH(OpPMaILIMK MTO3BOJIUT B 3HAUUTEIb-
HOU Mepe yriayOouTh U3ydaemMyro npo0jaeMy, 4To pa3HooOpa3uT npoiiecc ee oocyxaeHus. C
JPYTOi CTOPOHBI, 00YYAIOIIUMCS CIEAYET TOMHHUTh, YTO OHU JIOJDKHBI HE MPOCTO BOCIPO-
M3BOAUTH MOJYYEHHBIE 3HAHUS 10 33IaHHOM TEME, HO M TBOPUYECKHU MEPEOCMBICIUTD CYIIIe-
CTBYIOILIME HA COBPEMEHHOM ATarle pa3BUTUS HAYKU MOJXO0/Abl K TOHUMAHHIO TE€X WUJIU UHBIX
npoOJieM, SIBJICHUN, COOBITHM MNPOJEMOHCTPUPOBATH U YOEIUTEIHLHO apryMEHTHPOBATh
COOCTBEHHYIO MO3UIIUIO.

Buvinonnenue unoueudyanvHvix 3a0aHuil.

JI71s1 3aKpensieHus TEOPETUYECKOro MaTeprasna 00yJyaromecs Mo K101 npoinaeHHON
TEME BBINOJIHSAIOT WHIUBUAYAJIbHbIE 3a/laHusl. BbINOMHEHHE WHIWBUAYAJIBHBIX 3aJaHUN
MPU3BaHO OOPaTUTh BHUMAaHUE OOYYaIOIIMXCS Ha HauboJiee CIIOXKHBIC, KIIOYEBbIC U JIHC-
KYCCHOHHBIE aCIEKThl M3y4aeMON TEMbl, IOMOYb CHUCTEMATU3UPOBATh U JIyUlIE YCBOUTH
MIPOMJICHHBIN yueOHbI MaTepuan. HauBuayanpHbIe 3adaHusl OOBIYHO COACPIKAT TECTHI,
KOTOPBIE MOTYT OBITh MCIOJIB30BAaHbI KaK JJI MPOBEPKH 3HAHUM OOyYarolUXcs Mpernojia-
BaTeJIEM B XOJI€ MPOBEACHUS MPOMEKYTOUHOTO KOHTPOJISI M aTTECTAllUM, TaK U JJIsl CaMo-
MPOBEPKHU 3HaHUUN oOywaromuMmucs. s kaxaod TemMbl pa3paboTaH HEOOXOAUMbIH HA0Op
TECTOBBIX 3aJlaHWi, B KOTOPHIX CKOHIICHTPUPOBaHA 3HAUMTENbHAS yueOHas wHOpMaIus,
HMMeEIOIas HeMaJIOBaKHOE MO3HABATEIbHOE 3HaUeHHE. TecTupoBaHUE MO3BOJISIET MPenoia-
BaTEII0 HE TOJIBKO OIEHUTH YCIIEBAEMOCTh OOYYAIOMMXCS Ha JIFOOOM dTare ux oOydeHws,
HO Y OKa3aTh UM MOMOIIb B U3yYECHHUH JUCUUIUIMHBL. [Ipy npoBeaeHnn caMOTECTUPOBAHUS,
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o0yyaromuecsi MOTYT BBISIBUTH TOT KPYT' BOIPOCOB, KOTOPBHII yCBOWJIM Ci1a00, U B Jlajib-
HeifieM o0paTuTh Ha HUX 0c000€ BHUMaHUE.

KoHTponbs caMocTosITenbHON paboThl OOYyYaIOIUXCs 1O BBITOJHEHHIO TECTOBBIX U
MHBIX MHIUBUAYATBHBIX 3aJaHUN OCYIIECTBISIETCS IPENOojJaBaTeNieM C MOMOUIbIO BBIOO-
POYHOI U (POHTATBHOMN MPOBEPOK HA YUEOHBIX 3aHITHSIX.

TeKywiuit KOHmMPOJIb U NPOMENHCYMOUHAA AMMECMAUUA.

Tekylmmi KOHTPOJIb 3HAHUN IO OCHOBHBIM TEPMUHAM U MOHSITUSAM U3y4a€MOW JUCIIU-
IJTMHBI OCYIIECTBISICTCS HA YYEOHBIX 3aHSITHUSAX B BHUJIE€ YCTHOTO OMpPOCa U TECTUPOBAHUSI.
[Ipu moATrOTOBKE K KOHTAKTHOW pabOTe, OOYyJArOIIMMCS HEOOXOIUMO TTOBTOPUTH M3yUYCH-
HBbI MaTepuall.

OOy4aronuiicst moJiy4aeT JOMYCK K caade 3adera (MpOMEeXyTOYHas aTTecTarus) Mpu
YCIEITHOM BBITIOJTHEHHUH BCEX BUOB YUCOHBIX 3aHSITHH.

10 Ilepeyenbs UHGOPMANMOHHBIX TEXHOJIOTHI, UCMOJIb3YeMbIX MPH OCYIIECTB-
JIECHHH 00pa30BaTeJILHOI0 NMpouecca mo AUCHUILUIAHE (MOAYJII0), BKJIKWYAs NepedyeHb
NMPOrpaMMHOI0 odecnevyeHusi U MH(POPMAIUOHHBIX CIIPABOYHBIX CUCTEM

Cuctema apromatuzanuu yueoHoro npoiecca: 1C: Yuusepcutet [IPOD.

Cucrema TUCTaHITMOHHOTO 00yueHus: eLearning Server 4G.

CBOOOHO pacmpocTpaHseMoe MPOTrpaMMHOE OOecledeHre, B TOM 4YHCIIe OTede-
ctBeHHOro npousBojcTBa: PDF24 Creator — Penakrop nupoBbIX T0KyMEHTOB CTaHAAapTa
PDF Ha xoMmmbroTepax ¢ omnepaionHon cucremoir Windows; 7-Zip — cBoOOaHBIH (aiiio-
BeIii apxuBaTop; Google Chrome - wunTepHer-Opaysep; Sumexc.bpaysep — uHTepHET-
opaysep (Poccuiickoe 110); AIMP - ayaunonpourpsiBatens (Poccutickoe I10).

CoBpeMeHHbIe npodeccuoHaNbHbIe 0a3bl JAHHBIX U MH(POPMALMOHHBIE CIIPABOYHbBIE
CUCTEMBI:

1. ABTomMaTH3upOBaHHas cripaBoyHas cucrteMa «CeapbXxo3TexHuKay. Pexxum moctyma:
https://partner-ufo.ru/proekty/selkhoztekhnika.html (Heorpanmuennsrit qoctyi).

2. DnexTpoHHO-OMOMMoTeuHast cucrteMa W3parenbctBa «Jlawb». Pexum pocryna:
http://e.lanbook.com (HeorpaHWYEeHHBINH AOCTYI).

3. HWudopmanuonHo-cnpaBoyHass cucreMa «Texakcnepr». Pexum moctyma:
https://cntd.ru/ (HeorpaHUUEHHBIN TOCTYII).

4. AptomaTu3upoBaHHas HHGOpMaMOHHO-OMOIMoTeunas cucrema MARK-SQL-
Internet. Pexxum moctyna: http://80.76.178.135 (HeorpaHuyYeHHBIN JOCTYII).

Onepanmonnas cuctema: Microsoft Windows XP Prof, x64 Ed./ Microsoft Windows
Server Enterprise 2003 R2 Russian Academic/ Microsoft Windows Vista Business Russian
Upgrade Academic/ Microsoft Windows 7 Professional/ Microsoft Windows Server Stand-
ard 2012 Russian Academic/ Microsoft Windows Server Standard 2012 R2 Russian Aca-
demic OLP/Microsoft Win SL 8.1 Russian Academic sepcus 8.1/ Microsoft Win SL 8.1
Russian Academict OLP Bepcus 8.1/ Microsoft ® WINHOME 10 RussTan AcadOmTc.

[MakeT opucHbIX mpuitokenuit: Microsoft Win SL 8 Russian Academic / Microsoft
Windows Professional 8 u 8.1/ Microsoft Office Professional Plus 2007 Russian Academic/
Microsoft Office 2010 Standard/ Microsoft Office 2013 Russian Academic, crarmapr.

Cucrema ympasienus npoektamu: Microsoft Project 2007 Russian Academic. Bek-
TOPHBIM TpaduyecKuil penakTop, peaakTop auarpamm u Ojok-cxem s Windows: Mi-
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Автоматизированная%20справочная%20система%20
https://partner-ufo.ru/proekty/selkhoztekhnika.html
http://e.lanbook.com/
https://cntd.ru/
http://80.76.178.135/

crosoft Visio Standard 2007 Russian Academic. AHTHBHpPYCHOE IIPOrpaMMHOE obecrieue-
uue. Kaspersky Endpoint Security mis ousneca — Cranmaptabeiid Russian Edition.

11 Onucanue MaTepuaIbLHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM VISl OCYIIEeCTB-
JIEHUs1 00Pa30BaTEJIbHOI0 MPOLECCA MO JUCHHUILINHE (MOTYJIIO)

CrneunaiibHble TOMEIICHUS, YKOMIUIEKTOBAaHHBIC CHEIHAIU3UPOBAHHON MEOEIbI0 U
TEXHUYECKUMHU CPEACTBAMU OOYYEHUSI, CIyKAIIUMU I MPEACTaBICHUS yueOHOU UHPOP-
Maluu OOJIBIIION ayIUTOPHH, a TaK ke 000pyioBaHKEe VIHHOBAIIMOHHOTO HAYYHO- HCCIIEO-
BaTEJILCKOIO MCIBITATENIbHOTO IIEHTpa KOJIEKTUBHOTO noib3oBanusa (PI'BOY BO Opinos-

ckuii 'AY).

HanMmeHoBaHHe crienMaJbHBIX MO-
MelleHHi U ToMelleHui 1J15 caMo-
CTOSITEJIbHOM PadoThI

OCHAIEHHOCTH CNIEHUAJIbHBIX MOMEIICHUN 1
NMOMeEIIeHNH IJISI CAMOCTOSATEeILHOM padoThI

VYyeOHast ayaquTopus Juisl IpOBEICHUS

3aHATUN JIEKITUOHHOTO THUIIA, TEKYIIE-

ro KOHTPOJIS U IPOMEXYTOUYHOU aTTe-
CTallUH

Cnenuanu3upoBaHHass MeOeiab; MYJIbTUMEIUN-
HOe 00OpyJI0BaHHME CTAllMOHAPHOIO WJIM Iepe-
HOCHOT'O THUIIa

Y4eOHast ayuTopus sl TPOBEICHUS
3aHITHI CEMUHAPCKOTO THIIA, TPYII-
MOBBIX U HHIAUBUTYAJTbHBIX KOHCYJIh-
TaIlAN, TEKYIIETO KOHTPOJIS U TIPOMeE-
KYTOUHOM artectanuu. (Jlabopatopus
TpUOOIOTHUN)

aynuropus 2-207

CnenmanusupoBanHass Mebens; [IK — 3 mr.,
KOMIUIEKT EPEHOCHOTO MYJIbTUMEIUHHOTO 000-
pyaoBaHusa (HOyTOyK — 1 IIT., 3KpaH NepeHocC-
HOHM PYJIOHHBIM Ha TpeHore — | miT., MPOEeKTOp —
I wt.). Mammna TpeHus AJid U3y4eHUs] U3HaIlu-
BaHuA jaetaneid moaenbr MTVY-01 ¢ usmepurensb-
HbIM KoMmruiekcoM ZetLab; koMrmbroTepu3upo-
BaHHbI MukpotBepaomep [IMT-3MO1; mpodu-
aometp mozaenu 171621; ycTaHOBKHM 3J€KTpOUC-
kpoBoro JerupoBanuss UR-121 u BUI'-4; ynb-
Tpa3ByKoBOW JnedexTockon wmactep-npodu-Y3
Moneib Al1212.

[Tomemenus ayisi CaMOCTOSITEIbHOU
paboOThI C BO3MOXKHOCTBIO MOJIKITIOUE-
Hus K cetn «IHTepHET» M 0Oecmeue-

HUEM JIOCTYTIa B DJICKTPOHHYIO WH-

dhopMalmoHHO-00pa30BaTEIbHYIO
cpeny OprnoBckoro ['AY (uutanbHbIC
3aJIbl; JIEKTPOHHO-UH(POPMALIMOHHBIN
OTJIeJl HAyYHOUM OMOJIMOTEKH; CIIeIH-
aJIbHbIE ayTUTOPHH )

Crnennanu3upoBanHas MeOenb, KOMITbIOTEpHas
TE€XHHKA C BO3MOKHOCTBIO MOJKIIOUEHUS K CETU
Nutepner w  oOecrieueHuss  JoCTyma B
AIEKTPOHHYIO nH(}OPMAITMOHHO-
obpazoBarenbHyto cpeny Opiosckoro 'AY
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http://www.orelsau.ru/science/innovatsionnyy-nauchno-issledovatelskiy-ispytatelnyy-tsentr/laboratoriya-genetiki/#509
http://www.orelsau.ru/science/innovatsionnyy-nauchno-issledovatelskiy-ispytatelnyy-tsentr/laboratoriya-genetiki/#509

12 KpuTepuu OlleHKH 3HAHUI 00y4alonIuXCsA

Kpurtepuu HauMc/IeHNs1 OCHOBHBIX 0a/UI0B MO pe3yJbTaTaM TEKYILIero KOHTPOJIs
3HAHUU

KpI/ITepI/II/I OOCHKH OTHUCTA I10 MOIYJIIO

KoJ1-Bo 0a/1;10B, HE00X0/1H-
Monyanb KoJa-Bo 0a110B
MBIX JJIfl CIAYU MOXYJISt
1 0...25 12...25
2 0...25 12...25
Bcero 0...50 24...50

OTt4eT Mo npaKTUYECKOMY 3aHATHIO oleHnBaercs 0...2 daia.

Kpurtepun HauucJIeHUsI 10TMOJHUTEIbHBIX 02/U10B
Kpurepuu oLieHKH NHUCbMEHHON CaMOCTOSTENBHOM paboThl 00yyaromuxcss 00001aro-
IIer0 TBOPYECKOT0 XapakTepa

Kpurepnii Kon-Bo 6amios

[lonumanue conepxkaHusi CaMOCTOSATEILHON paboThI, Yepe3 YETKYIO 0.2
bopMyIMPOBKY 1IeJIeH U ee 3a71ad
Hanuyne niiaHa BBITIOJIHEHHS] CAMOCTOSITEILHON pabOThI 0...2
Hanuuue TeopeTnueckux 3HAHWUW MPU BHITOJHEHUU CAMOCTOSITEIIb-
HOM paboThI
Hanuure mpakTU4ecKUX YMEHUN NP BBIMOJHEHUH CAMOCTOSITENb-
HOU paboThI
Hanuune u popmynupoBka BbIBOJIOB
I'pammaTrKa ¥ CTUIMCTHKA MUCHbMEHHOTO OTYETA MO CAMOCTOSITEIb-
HOMI pabore
Odopmiienne otuera .
Bcero ..20

AKTUBHOE€ y4acTHE B 3aHSATHUSX, IPOBOJUMBIX B UHTEPAKTUBHOU (hOopMe, OLICHUBAECT-
cs1 0...5 6amnos.

Kpurepun Haunc/ieHus NooOmpUTEIbLHBIX 02/JI0B

[To pe3ynbpraTamMm Hay4YHO-UCCIIEIOBATEIHLCKON U TBOPUYECKON pabOThI 00yJaromuiics,
MaKCUMaJIbHO MOXKET HaOpaTh 15, KOTOpbIe HAUUCTISIOTCS CICTYIOITUM 00pa3oM:

— ydactue B oluMImuazae — 3 6aa;

— ydacTue B KOHKypce — 3 6aia;

— BBICTYIUICHUE Ha KOH(PEPEHIIUU, KPYTJIOM CTOJIE U T.II. — 3 Oasia;

— myOnuKanus ctatbu — 3 Oania;

— BBINOJHEHUE UHANBUAYATBHBIX TBOPUYECKUX 3adaHui — 3 Oaia.

ITocne mpoBeeHUs] KOHTPOJBbHBIX MEPONPHUSATUNA 10 MOJYJIIO, TTPENoaaBaTesieM BhI-
CTaBJIICTCSl PEUTHHTOBAS OLICHKA, MPEICTABIISAIONIAas CO00M CyMMY PEeHTUHIOBBIX 0aJUIoB,
MOJTYYEHHBIX 00YYaIOIMMCS Ha TEKYIIIeM U pyOeKHOM KOHTPOJIE.

Jlist mostydeHust 3adera 0e3 cjlaul UTOrOBOTO KOHTPOJISL, 00ydaroleMycs HeoOXoau-
MO HaOpaTh HE MeHee 55 O6aIIOoB.

5
2
.2
2

Slel e e e
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OOyuaroiuecs, HaOpaBIIKe B XOA€ TEKYIIEro U pyOexHOro KoHTpois, ciayu CP B
TeueHue cemecTpa ot 35 10 54 6aioB MO AUCIUIUIMHE, 00s3aHbl CIaBATh MTPOMEKYTOU-
HBI KOHTPOJIb. B IPOTHBHOM cilydae OHU HE TOJy4aloT OIIEHKY «3a4€T» U UMEIOT MPaBo
nepecnarb ee TOJIbKO B MEPUOJ] TOMOJIHUTENbHON ceccuu. O0yuaromuecs, HaOpaBIIMii B
cemecTpe MeHee 35 0aJioB MO U3y4aeMou B ceMecTpe Y4eOHOM TUCHUIUIMHE, HE JOIyC-
KaeTcs K c/1aue MPOMEKYTOUYHOTO KOHTPOJIS IO JAHHOMW TUCIUILIMHE.

OOyuaromuecs, MOJyYUBIIUM BO BpeMs 3a4€THO-IK3aMEHAIIMOHHON CECCHH HEYHO-
BJIETBOPUTEIIbHBIE OLIEHKH, MPEJOCTABISIETCS BO3MOXKHOCTh CHATh 3a4€T BO BpeMs J10-
MTOJTHUTEIILHON CECCHH (MHHUCECCUH) 0€3 MOBBIIIICHUSI PEUTHHTOBBIX 0aJJIOB.

B cnyuyae HesiBKH 00yyaromerocsi Ha pyOeKHbIM KOHTPOJb MO YBaXHUTEIbHON MpH-
yyHe (MpHU MPEJOCTABICHUH MOJATBEPKIAOIIMX JOKYMEHTOB), €My pa3peluaeTcs CIaTh
€ro B CPOKH JI0 Hayajia CIEAYIOIIEero pyoekHOro KOHTPOJIS (€CIH 3TO HESIBKa HA BTOPOM
PyOEKHBII KOHTPOJIb, TOT/Ia IO Hadajaa MPOMEKYyTOUYHOTO KOHTPOJIS).

Tabnuia nepecyera B TPAJUITMOHHBIC OIICHKU

banbpuasg onenka 0...54 55...69 70...84 85...100

3aueTr HC3a4YTCHO 3a4TCHO 3a4TCHO 3a4TCHO

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusmu GI'OC BO.

21



PacnipeneieHue 0aJ/JIOB B cemMecTpe

<100 6ax10B

PesynpTupyrommuii 6ami 3a paboTy Ha 1 Kypce ¥ Ha UTOTOBOM 3a4eTe

U

Pa6ora na 1 kypce

A\ 4

OcHoBHBIE 0a/LIBI 10 pe3yibma-
mam mexywe2o KOHmpOoas 3HaAHUl
< 60 6as0oB
-OTYET 0 MOYJIIO;
-OTYET 1O MPAKTHIECKOH padore.

A 4

JlomoiHUTEIbHBIE 0AJLIIbI
no  pe3yibmamom CamMoCmosimeb-
HOU pabomul u y4acmus 8  aKmue-
HbIX gopmax obyuenus

<25 6a/u10B
-3amuTa  paboThl  000OIIAFOIIETO
TBOPYECKOTO XapaKTePa;
-aKTUBHOE Yy4YacTHe B 3aHITHIIX,
MTPOBOIMIMBIX B aKTHBHOU (hopMme.

A\ 4

IHoompurebHbIe 0AIIBI

Ilo pe3yibmamom HAYYHO-
UCCc1e008amenbCeKol U meopyecKkoll
pabomul <15 6annoe

-OJIMMITHA/IBI;

-KOHKYPCBI;

-BBICTYIUIEHUE Ha KOH(EpeHIUsIX,
KpYTJbIX CTONAX U T.IL.;
-IyOJIMKaIHs CTaTel;

-BBINIOJIHEHUE WHIWBUYATbHBIX
TBOPYECKUX 3a/1aHUH.

U

HTorosnii
+ 3a4erT

< 100 6asi10B
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NPUJIOKEHHUE

@®oHJI OLIEHOYHBIX CpE€ACTB 10 JUCHUILJIMHE
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1 Ilepeuenv Komnemenyuil ¢ yKkazanuem 3manos ux popmuposanus ¢ npoyecce 0c60eHus 00pa3osa-
menbHOol nPoZpammol

Kod Konmponupve Konmponupyemvie 1. N
0 porupy pazdenst (memvt) Yposnu oceoe- aumeHnoeanue OYEHOUHO20 cpeocmea
MOil Komnemenyuu
(unu ee wacmu) u ee OUCYUNIUHD Husa KomnemeH- 1
N OMENHCYMOUHASA
dopmynuposka (pesynomamut no uuu Tekyuwyuit Konmpo.o pmm "’;
pazdenam) ammecmayun
[IK-5 — Criocob6en [omyuenne HaHO- [Toporoserit OTYeTHI 10 IPAKTHYECKUM 3aHATHIM
BBIOMPATh METOANKU MaTepHUAJIOB. [ToBbIIICHHBIH TectupoBaHne, OTYETHI IO MPAKTHIC- OTHeTE 110 Mo
MIPOBEICHUS IKCIIE- [Ipumenenne CKHM 3aHATHSIM s 1.2 Hnn/ﬂny
PHUMEHTOB U UCIBITA- | HAHOTEXHOJOTHH U Bricokuit TecTupoBaHHUe, OTUETHI 11O IPAKTUYE- ’

HPIﬁ, AHAJIU3UPOBATH
HX PE3YJIbTAaThL

HaHOMAaTEpHaJoB.

CKHUM 3aHATHUSM, KOHTPOJIb BBITIOJTHE-
HHUE CaMOCTOSITEIIbHOM pabOThI

BOIIPOCHI K 3a4ETy

2 Onucanue noxazameineil u Kpumepues OUeHUBAHUA YPOEHA RPUOOPEMEHHbIX KOMNEemeHY Ul Ha Pa3-
JUYHBIX IMANAX UX Yopmuposanus

Ilnanupyembie pe-
3yJIbTaThI 0CBOC-
HHUSI KOMIIETeHIMH

YpoBeHb 0CBOEHMS

He 324TeHO 324TEHO
Hey10BJie- YI0BJIETBOPH- X0po1o OTJIMYHO
TBOPHUTEJIbHO TEJIbHO

OneHouHoe
CpeacTBO

I1K-5. CnocoGeH BBIOMpaTh METOAUKU

IMPOBCACHUA SKCIICPUMECHTOB 1 I/ICHI)ITElHPIf/i, AHAJIM3UPOBATE UX PC3YJIBTATHI

[IK-5.2. demon- YpoBeHb 3Ha- | MuHUMAaNIbHO 10- | YPOBEHb 3Ha- YpoBeHb 3Ha- TecTsl
CTPUPYET 3HAHUS HUU HUKE MU- | IIYCTUMBIH ypo- HUH B 00beMe, HUH B 00beMeE, Bompocs! k 3a-
COBPEMCHHBIX TEX- HUMAaJIBHBIX BCHb 3HaHHI7[, J0- COOTBCTCTBYIO- COOTBCTCTBYIO- 4eTy
HOJIOTUY€-CKUX TpeOoBaHUiA, IIyILIEHO MHOI'O IIEM IIPOrpaMMe | IIEM IIpOorpaMme

MPOLIECCOB TEXHU- | UMEIH MECTO | HErpyOBIX OLIU- MOJTOTOBKH, MOATrOTOBKH, 0e3

4ecKoro o0cimyku- | rpyOble ommo- | 0ok JIOITYIIICHO He- omuodoK

BaHUs CEbCKOXO0- | KH CKOJIbKO HErpy-

3STICTBEHHOM TEX- OBIX OINOOK

HUKH U MaTepua-

JIOB J1JIs1 TIOBBITIIE-

HUS HAJEKHOCTH

JeTajied MalluH U

000pyIOBaHUS;

OCHOBHBIX Hay4YHO-

TEXHUYECKUX MPO-

Onem u mepcriek-

TUB pa3BUTUA

HaHOTEXHOJIOTUH B

cdepe TexHUYe-

CKOTO CepBHUCa

IIK-5.3. Cnocob6en | Ilpu pemenuu Tpoxemouctpu- | [IpoxeMoH- TIpoaeMoH- TecTrl
00OCHOBBIBATB pa- | CTaHAAPTHBIX POBAaHBI OCHOB- | CTPHDOBAHHI CTPHPOBAHHI Bomnpocks! k 3a-
OTHUOHAJIBHBIC ME- 3aaa4 HE IIpo- 4yeTy
TOJbI TEXHIMECKO- | NEMOHCTPHPH- HBbIE YMEHUS, BCE OCHOBHBIE | BCE OCHOBHBIE

ro OBy KHBAHUS; | POBAHKI OC- pELIEHbI TUTIO- YMEHUS, pe- YMEHUs, pe-

BBIOMPATh METOABI
WHCTPYMEH-
TaJbHOI'O UCCIIEA0-
BaHUS HAHOCTPYK-
Typ ¥ HaHOMaTe-
puasioB

HOBHBIE yMe-
HUS, UMEJIU
MECTO TpyObIe
OIMOKHU

BBIC 3aJ1a4H C
HErpyObIMH
OIIMOKaMH, BbI-
MOJTHEHBI BCE
3aJlaHus, HO HE
B TIOJTHOM 00be-
Me

IIEHBI BCE OC-
HOBHBIE 3a]1a-
YU C HETpyOBbI-

MIEHEI BCE OC-
HOBHBIE 3a1a-
YH C OTAENE-

MU OLITUOKAMH, | HBIMHU HECY-
BBIMTOJTHEHDI [IECTBEHHBIMHU
BCE 3aJJaHHS B | HEAOUYETaMH,
IMOJTHOM 00be- | BBHIMTOJHEHDI

Me€, HO HEKO- BCE 3aJ1aHUS B
TOpBIC C HEAO- | MOJTHOM O0Be-
yeramMu MEC
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3 Tunoevie KOHmMPOIbHBIE 3A0AHUA UIU UHBLE MAMEPUATbL, HEOOX00UMDbBLE 011 OUEHKU 3HAHUIL, YMe-
HUIl, HABBLIKOG U (UU) ONbLIMA 0eAMeNbHOCHIU, XaAPAKMEPUIYIOUUX IMANbL YOPMUPOBAHUA KOMN e-
meHuuIl 6 npoyecce 0C60EeHUA OCHOBHOI NPOPeccUOHATIbHOIL 00PA308amMENbHOI NPOZPAMMDbL

OueHo4YHbIE CpeCTBA AJIA POMEKYTOUYHOM aTTecTallun

B pe3yJibTaTe npoBeeHNs POMEKYTOUYHOMH aTTeCTALMHU OlleHUBAaeTCsl chOPMUPOBAHHOCTH HHIMKA-

1.
2.
3.

TopoB kommnerenuuu I[K-5: IK-5.2, ITK-5.3
Bomnpoch k 3auery
M0 TUCUHUNJIHHE HAHOTEXHOJIOTHH U HAHOMATEPHAJBI B CeJILCKOM X0351licTBE

3ajauu Kypca, ero CBsi3b C IpyrMMU WHKEHEPHBIMU JUCLUIUIMHAMM.
OcHoBHbIE T0JI0KeHUsT HaHOHayKH P. deitnmana.
Hanorexnomorus mo O. pekcnepy u H. Tanuryun. HoGeneBckue naypeatsl B 00JaCTH HAHOTEX-

HOJIOTHH.

4.
S.
6.
7.
8.

Pounb oTeuecTBeHHbIX yueHbix. Hayunsie pabotsl XK. 1. Andeposa.

Kputnueckue texnonornu. Hanonnaycrpus.

Buner HanomarepuanoB. MaciitabHbIi GakTop.

HckyccTBeHHBIE (CHHTETUYECKUE) HU3KOPA3MEPHBIE OOBEKTHI.

OO0beMHbIE HAHOCTPYKTYPUPOBAHHbBIE MaTepHalibl (METAIIJIBI U CIUIABhI, KEPAMUKa, IEMEHTHI,

KOMITO3UTBI U TUOPU/IBI).

9.

10.
11.
12.
13.
14.
15.
16.
17.

VYriaepoHble HAHOMAaTEpUalbl: HAHOAIMAa3bl, YIIIEPOAHbIE HAHOTPYOKH, QyJuIepeHbl, rpadeH.
XupanbHocTh. HaHOTpYOKHM ¥ HAHOKOHYCBI.

[TpuponHbIE HAHOMATEPUAIIBI.

Cxema nonydenus ¢ymiepenos. dymiepeHoBa ryra.

3071b-TeNb-TeXHOJIOTMH. MeXaHOXUMHSI.

HanonHxeHepust MOBEPXHOCTH.

Poccuiickue u 3apyOexHble TPOU3BOJUTENN HaHOMAaTepHaioB. X cTOUMOCTb.

TyHHenbHBIN 3P (eKT. ATOMHBIN CUIIOBONH MUKPOCKOIL. TyHHENIbHBIN PacTPOBBI MUKPOCKOIL.
Oransl pa3BUTH MUKPOCKOIIMYECKON ¥ HAHOCTINYECKOW TeXHUKH. CKaHUPYIOLIas 3J€KTPOHHAs

MHKPOCKOIIHA.

18.
19.
20.
TyKITUH.
21.
22.
23.
24.
25.
26.
27.

Metoapl nccneoBaHus IOBEPXHOCTH HA HAHOYPOBHE.
Hanomanunynsropsl, 30H1bI U UX UCIIOJIb30BAHUE.
[TpubopocTpoeHue a1t HAHOUHAYCTPUU. MEeTpoJIorHsl, CTaHAAPTU3ALUS U CePTUDHUKALMS TTPO-

HanonnekTpoHuka, KOMIOHEHTHas 6a3a U yCTpoHcTBa.

Hanotexnonoruu B ()OTOHUKE U ONTO3JEKTPOHUKE, KOMIIOHEHTHAs 0a3a U yCTpONCTBa.
['erepocTpykTypbl 1 UX puMeHeHue. HaHocBETOAMOIBI.

[IpuMeHeHre HaHOIIPOLIECCOPOB HA ABTOTPAKTOPHOM TEXHHUKE.

«OPdexT 6e3bI3HOCHOCTH» 1 00pa30BaHUE CEPBOBUTHOMN IUICHKH.

OuHUIIHAsA aHTUPPUKITMOHHAs 6e3abpa3uBHast 06padboTka (DABO) netanei.

®uznyeckue METoAbl (MArHETPOHHOE, JIA3EPHOE, AEKTPOHHO-TYy4EBOE HAIIBIIEHUE) OCAKICHUS

CJIOEB HAHOMETPOBBIX TOJIIIWH.

28.

XHUMHUYECKOE U TCPMHUYCCKOC OCAKACHUC SJICMCHTOB (III/I(b(I)yT&I/IOHHaﬂ MCTAJUIU3alluAa U JPpYyruc

TEXHOJIOTHH ).

29.
30.
31.
32.
33.
34.
T.1.).
35.

JloToc-3(pPeKT 1 caMOOUHMIIAIOIINECS TTOKPBITHSL.

HNHKkpeMeHTHbIE, 3BOJTIOIUOHHBIE U PaIUKaJIbHbIE HAHOTEXHOJIOTHH.

Hanorpu6omnorus. be3paz0opHbIil peMOHT TEXHUKU M 000pY10BaHUS.

Hanonpucaaku x TornauBam.

Hanono6aBku kK cMa304HbIM MaTepuaiaM. PeMeTain3anTsl 1 TeoMOAN(PHUKATOPEI.

ABTOXUMMSI HA OCHOBE HAHOMATEpHaJIOB (IIAMITyHH, TOJUPOJIU, OUUCTUTENH, KOHIULMOHEPH] U

be3onacHOCTh HAHOTEXHOJIOTUI JIJIs1 YETIOBEKA M OKPYKAIOIIEH CPEIbI.
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36. HanorexHONOTHH B paCTEHUEBOJICTBE U dKUBOTHOBO/ICTBE.

37. HanomemOpanbl 1 HaHOQUIBTPBI, OMOCOBMECTUMBIC MaTEPUAIbI.

38. Ilporpamma pa3Butus HaHOTexHOJIOTHI B Poccuiickoit @eaepanun. ['ocynapcTBeHHas Kopropa-
nus «PocHaHo.

39. IlepcnexTuBnl npuMeHeHus HaHoTexHosorui B ATTK.

Kpurepun oueHuBaHus PH NPOMEKYTOUYHOM aTTeCTAIUU

[Tpu ouieHke cOPMUPOBAHHOCTU KOMIIETEHIIUH B X0/I€ MPOMEKYTOUHON aTTECTAllUU YYUTHIBACTCS
CUCTEMHOCTb, MTOJIHOTA U MPaBUJIBHOCTh OTBETOB O0YUYaIOIINXCS HA 9K3aMEHAIIMOHHBIE BOMPOCHI, CTENIEHb
MOHUMAaHMSI U3Y4E€HHOTO, YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETCHIIUH, YPOBEHBb PEYEBOT0O HIIM ITHCbMEHHO-
ro oopMIIEeHUS OTBETA

Onenka Kputepuu oneHuBanus

«3aYTCHOY BricraBisiercst oOyuaroneMycsi, KOTOPbIi TBEpIO 3HAET MaTepHall, IPaMOTHO U 10
cymiectBy ero m3naraetr. OOy4aromuiicsi He JOMYyCKaeT CYIIECTBEHHBIX HETOYHOCTEH B
oTBeTe Ha BOMPOCHL. COOTBETCTBYIOIINE 3HAHUS, YMEHHS U BIIaJCHUS CPOPMHUPOBAHBI B
[IEJIOM TTOJTHOCTBIO, HO COZIEPIKAT OT/IEIbHbIE TPOOEIIBI

«HE3aYTCHOY BricraBisiercst oOyuarorneMycsi, KOTOPbIii HE YCBOWJI 3HAYMTEIbHON YacTH MaTe-
pualia, JOIMyCKaeT CyIMEeCTBEHHbIC oMok, OOyJaronuiics moKa3bBaeT GparMeHTapHbIC
3HAHUA (WM UX OTCYTCTBHUE), YACTHUYHO OCBOEHHOE YMEHHE (MU ero OTCyTCTBHE), (par-
MEHTapHOE TMPUMEHEHUE HaBBIKA (MJIM €r0 OTCYTCTBHE) COOTBETCTBYIOIIMX KOMITCTEHH
ruii. CrichlBaHUE SIBISICTCSI OCHOBAHUEM JUIS MTOJIYUYEHHUS OLICHKU «HE3aUTEHOY

OueHoYHBIE CPeICTBA /ISl MPOBEIEHUsI TEKYIIei aTTecTaluu
B pe3yabTare npoBeeHus TeKyiei aTrecTalini oeHnBaeTcs cGopMHPOBAHHOCTH HHAUKATOPOB
kommnerennuu IK-5: IK-5.2, IK-5.3

MOAYJIb 1 - [losnyyeHrne HAaHOMATEPUAJIOB

1. Ha3oBuTe W3BECTHBIX POCCUNUCKHUX YUEHBIX, BHECIIUX HAMOONBIINI BKIIAJ B U3yUE€HUE U PA3BUTHE
HAHOTEXHOJIOTHH.
KTo cunTaercss 0CHOBOIOJIOKHUKOM HAHOTEXHOJIOTHIA?
[TosicHuTe IOHSATHE «MOJIEKYIISIPHAST HAHOTEXHOJIOTHs». KTO BriepBbIe MMEN 3TO MOHsATHE?
Koraa HaHOTEXHOJIOTMM BIEPBBIE HAYAIN MPUMEHSTHCS B IPOMBILIIEHHOCTH?
B uem 3akirouanack o/lHa U3 IJIaBHBIX 33/1a4 UCCIIEIOBAaHUN HA HAHOYPOBHE?
Kto sBisiercs nepBooTKphIBaTeaeM (ysiepeHoB?
KT0 Teopernuecku npeackazan U KeM MPAKTUYECKUA ObUTA OTKPBHITHI HAHOTPYOKHU?
Kak pacnpensnstorcs pacxoabl HA HAHOTEXHOJIOTHH 10 OTPACIIsIM U MT0YeMy UMEHHO TakuM obpa-

NG WN

30M?

9. Kakos Bkian Opuka [Ipekciepa B pa3BUTHE HAHOTEXHOJIOTHI?

10. I'me u xorna BrepBBIe OBLTH OOHAPYKEHBI TPUPOTHBIC PYILTCPSHBI?

11. Ha3oBuTe OCHOBHBIE HaNpaBJICHUS HCCIECIOBAHUN MO NpPUMEHEHHI0 HaHoTexHosorud B AIIK
Poccun.

12. KakoB HanOoJbIINI pa3Mep 4acTHIl, OTHOCSIIUXCS K HAaHOMaTepuaiam?

13. Kaxkwue BuABI HAaHOYACTHI] BEI 3HAETE?

14. Kakue ayuotponHbie (popMsl yriiepoa Bbl 3HaeTe?

15. Tlouemy HOBas ajuIOTpoOITHAs popMa yriepo/ia morydia Ha3Banue pysuiepena?

16. Yewm otnmyarorcst GpysiepeHsl oT QyIepuToB?

17. KakoBa TonmuHa chepudeckoir 000104ku dymiepeHa?

18. Kak J0oKHBI XpaHUTBCS YUCTBIE PYIIICPUTHI U TodYemMy?

19. Kakyro cTpyKTypy UMeeT 30J10Toi (ymiepen?
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20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

JIOB.

33.
34.
HOCTEHN?
35.
36.
37.
38.

Kaxkyro cTpyKTypy MOXKET UMETh CaMblii HANMEHBIIINN U3 BO3MOXKHBIX (YIIJIEPEHOB?

Yro mpencrasisieT coOo0il naeanbHas yriepoHas HaHOTpyOka?

YeM oTanvaroTcsi CTPYKTYPhl HAHOTPYOOK B BHE «PYCCKOM MATPEIIKK» U CBUTKA?

Kakue MHOTOCTIOMHBIE CTPYKTYPHI MOTYYUIIN HA3BaHUE «JTTYKOBUYHBIE CTPYKTYPBI»?

Kakue ocHOBHBIE cIOCOOBI MOTY4YEHHSI HAHOMATEPUAJIOB BbI 3HaeTe?

Uro npencrasisier co0oil «hyimepeHoBas xyra»?

Kak npousBoautcs ouncrtka «QymiepeHoBoil caxuy»?

Kakwue raszpl mpuMeHsII0TCS B KadecTBe «O0y(hepHBIX» MPH MOIyICHUH (DYIIIEPEHOB U ToYeMy?
Kakwue runoressl o0Opa3zoBanust PpyiiepeHOB Bbl 3HaeTe?

J1y1s yero mpoBOIUTCS MPOLEAypa IKCTPAKIUHU?

Kak mpoucxonut o6pazoBanue dymnepena Crzgo u3 dpymiepena Cep?

B yem 3akitodaercs mpouecc KaTaluTUYECKOTo Pa3ioKeHUs YriieBOAOPOI0B?

Ha3zoBuTe HECKOJIBKO POCCHICKHUX (UPM, MPOU3BOIAIIMX KOMMEpPYECKUE MAapTUU HaHOMAaTepHa-

B gem 3akmouaercs 3¢ ekt TynHenupoBaHus?
Kakue cymecTByloT mprOOpBI ISl IPOBEACHHS CKAaHUPYIOIEH 30HI0BOM MHUKPOCKOIHHU TTOBEPX-

JIy1 4ero NpUMEHSOTCS Pa3IMYHbIE METO/Ibl CKAHUPYIOIIEH 30HA0BON MUKPOCKOIINN?

UYro sBAsI€TCSI OCHOBHBIM pabOYMM OPraHOM MPU CKaHUPYIOLIEH 30H10BOM MUKPOCKOIUU?

Yro nmpencrasiuseTr co0oi kKaHTHIIEBEp?

Kakne orpaHvyYeHMs] HaKJIaApIBaIOTCA HA HCCIENOBAaHUS C IPUMEHEHUEM CKaHUPYIOLIETO TYH-

HCJIBHOI'O MHKpOCKOHa?

39.
40.
41.
42,
43.
44,
45.
46.
47.
48.
49.
50.
51.

B uem cocTout npuHIMN paboThl OJMKHENOIBHOTO Ja3€PHOr0 MUKpPOCKoma?
Onummre METoJ 0kKe-CIEKTPOCKOIIUH.

B uem 0c00eHHOCTH KOHCTPYKIIMY KOMMEPUECKUX HAHOTECTEPOB?

[Touemy HaHOTPYOKH MOXHO pacCMaTPUBATh KaK HEKOE CaMOCTOSTENIbHOE COCTOSIHUE BelecTBa?
Uro moapazymMeBaeTcs Mol pa3MEpHBIM (PAKTOPOM B OTMCAHWUU CBOHCTB HAHOYACTHUIL?
Kakoe cBoiicTBO HAHOTPYOOK MOKHO MCIOJIb30BATh JJIsl XpaHEHHsI arpECCUBHBIX cpea’?
Uem 00ycn0oBIEHBI BHICOKHE IPOYHOCTHBIE CBOMCTBA JAMAaCCKON cTain?

Kak onpenensiercss nuamerp HaHOTPYOKHU?

Uro xapakTepHu3yeT yroj CBEpThIBAEMOCTH?

Kakumu TpubosiornyeckuMu cBOMCTBaMU 00J1aJal0T HAHOYACTUIIbI?

Kaknmu mapamerpamu OnmMCHIBAIOTCSI TEOMETPUUYECKHIE XapaKTEPUCTUKH HAHOTPYOKH?
Kakune kBaHTOBbIE 3((EKTHI NPOSIBIAIOTCA HAHOYACTULIAMU?

YeMm 00yca0BIEHBI METAIIIMYECKUE UITH MTOJIYITPOBOJIHUKOBBIE CBOMCTBA HAHOTPYOOK?

MOJAVJIb 2 - [IpumeHeHUe HAHOTEXHOJIOTHII U HAHOMATEPUAJIOB

Moayas 2

1.
2.

Typam?

3.
4,
ctu?

5.

Ha xakue rpynmnsl IpUHATO NOAPA3AEIATh U3BECTHBIE B HACTOAILEE BPEMSI HAHOTEXHOJIOTUN ?
Yem 00yCIIOBJIEH MOBBILIEHHBI HHTEPEC YUEHBIX K MOJMMEPHBIM U OHOJIOTHYECKHMM HAaHOCTPYK-

Kakoe mpakTuueckoe NpuMeHeHHE B HACTOSIIIEE BpeMsi UMEIOT QyJuiepeHbl?
Kakune pa3paboTku Oyaymero Mo>KHO OTHECTH K PaJMKaJIbHBIM HAaHOTEXHOJOTHSIM COBPEMEHHO-

KakoB ko3¢ duimenT tpenus B pa3pabOTaHHBIX SAMOHCKHUMU YYEHBIMH (DyJIJIepeHOBBIX HAHOMOI-

MIUMTHUKaxX?

6.
7.
8.
9.

10.
11.

Kakoe nepBoe ycTpolicTBO MOJIEKYJIIPHONM HAHOTEXHOJIOTUH CO3/1aHO SITOHCKUMH YYEHBIMU?
Yto noapaszymeBaeTcsi B HAHOTEXHOJIOTHSX MO/1 MOHITHEM «T€XHOJIOTUU «CBEPXY BHUZM?
Kakue TeXHOI0ruM B 3JIEKTPOHUKE MIPUAYT Ha CMEHY KPEMHHUEBOM 3pbI?

Kakwue nenu cTosT nepes 371eKTPOHHON MPOMBIIIJIEHHOCTBIO Mupa?

Kakyro TeXHOJIOrHI0 3araTeHTOBaIa KOMIIAHUS «Seagate» /7Sl OBBIIIEHUS IJIOTHOCTH 3alucu?
Yrto coboi peACTaBISIET TEXHOIOTHS «YMHOM TBLUTH»?
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12. Kakwue uccienoBaHus MPOBOISATCS B MUPE B 00JIaCTH HAHOTEXHOJIOTHH ¢ ucnosb3oBanuem JIHK?

13. Ha3zoBute 0CHOBHBIE 001aCTH MPUMEHEHHUSI HAHOTEXHOJIOTUI 1 HaHOMaTepuanos B AITK?

14. B kakux TEXHOJIOTHAX MPOU3BOACTBA MPOAYKLIUHU PACTEHUEBOACTBA MOTYT OBITh HCIOJIb30BAHBI
HaHOMaTepHaJIbl?

15. Jlns kakux neneid MOryT ObITh MCIIOJIb30BaHbl HAHOTEXHOJIOTUU B MPOU3BOJCTBE MPOIYKIIHUU JKH-
BOTHOBO/JICTBA?

16. Haszosure npumepsl 3¢p(HEeKTUBHOIO IPUMEHEHNI HAHOTEXHOJIOTUH IIPpU IepepadoTKe MPOLYKIHH.

17. B uem cymiHocTh HaHO(HIBTpaKA?

18. Kakwue pacteHust CiocOOHBI MPOSBIATE «I10TOoC-3(PdekT»? B uem oH 3akimtovaercs?

19. Kak onpepnensiercs cTeneHb YBIaXXHEHNUs IOBEPXHOCTHU?

20. Kakwue pa3paboTKu OCHOBaHBI Ha MPOSIBICHUU <JIO0TOC-3PPeKTan?

21. KakuMmu yHUKaJIbHBIMH CBOMCTBAMH 00J1a1al0T OKPACOYHbIE MaTepuabl Juis (hacasoB 34aHUHN HA
OCHOBE HAaHOTEXHOJIOTHi1?

22. B 4dem 3axmovaercs mpoekT «Lucky Bee» poccuiicko-amepukanckoi kommnanuu «Jlaboparopust
TpUOOTEXHOIOTUN)?

23. B yem 3akimroydaercs TEXHOJIOTHS (GUHUIIHOW aHTU(DPUKIIMOHHOW Oe3abpa3uBHON 00paObOTKH
(PABO)?

24. Tlouemy ®ABO MOKHO OTHECTH K HAHOTEXHOJIOTUAM?

25. Kakwue paznoBuanoctu @ABO u3BecTHBI B HACTOAIIEE BpeMsi?

26. JIns kakux OTBETCTBEHHBIX JaeTaneil nurareneii pekomenayercss ®ABO u nouemy?

27. U3 KakuX KOHCTPYKLIMOHHBIX MaT€pPHaJIOB H3TOTOBIIAIOTCS PabOYre HHCTPYMEHTBI YCTPOUCTB ISt
®ABO?

28. Kakne OCHOBHBIE KOMITIOHEHTBHI BXOISAT B COCTAB CIIEHUAIBHBIX TEXHOJOTHYECKUX Cped s
®ABO?

29. Ha xakux crankax BeimonHstoTcs onepanun @ABO, B uem ux paznuune?

30. Benmyrcs nu uccienoBanus B 00J1aCTH (GPUKIIMOHHOTO HAHECEHUS TTOKPBITHI 32 pyOekomM?

31. Ha3oBuTe TEXHOJOTHUECKUE PEKUMBI (PPUKIIMOHHOTO JIATYHHPOBAHUS IIEEK KOJICHYATHIX BAJIOB.

32. KakoBa s3¢pdextuBHOCTh 00paboTKH Aeraneit MmerogoM GABO?

33. Kto oTkpsL1 M30MpaTeNbHbIN IepeHoc pu TpeHuH («dddext 6e3p3HOCHOCTHY)? B uem 3akiroua-
ercs 3ToT 3 dexT?

34. Tlouemy Komrpeccop OBITOBOTO XOJOIMIBHUKA MOXKET padOTaTh MHOTHE OB O€3 OTKA30B?

35. Kakue ocHOBHBIE HAINpaBIEHUs UCCIIEIOBAaHUI M30MPATENBHOTO MEepeHoca NpU TPEHUH BbI 3Hae-
Te?

36. Yro obmero ectb B paboTe cycTaBa *HBOI'O OpraHu3Ma M mape TpeHus ¢ 3ppeKToM n30uparesnb-
HOTO TiepeHoca’?

37. B gem 3akimoyaercs Tak HazbiBaeMblii CVD-MeTon Moan(uKauy apMUPYOLUX BOJTIOKOH?

38. B uem 3akimouaetcs npuHImnuaibHoe ommmune CVD-merona ot PVD-Merona HaHeceHus] HaHO-
MOKPBITUI?

39. Uem oOBsicHSETCS pa3HHUIIA B pecypcax BOCCTaHOBIIEHHBIX ¢ mpuMeHeHneM CVD-meronma u ce-
PHUIHBIX TOAIIUITHUKOB?

40. Jlnsa Kakux 1esiei MpUMEHSIOTCSI HAHOMAaTePHAITbl B QJIEKTPOITUTHICCKA: TOKPHITUSIX?

41. TlosicHuTe MeXaHHW3M 00pa3oBaHMA KOMIIO3UIIMOHHOTO ranbBanudeckro mokpsitus (KI'TI) ¢ uc-
MOJIb30BaHUEM HAHOAUCIIEPCHBIX YaCTHII.

42. Kaxoe BIMsAHUE OKa3bIBAIOT HAHOUCIIEPCHBIE MAaTepUaIbl HA CBOMCTBA MOKPHITUIA?

43. TlosicHATE OTJIMYHE CTPYKTYPhI TAIbBAHUYECKOTO M KOMITO3UITMOHHOTO XpOMa.

44. Kaxoa >pPeKTUBHOCTh NPUMEHEHHUS HAHOPAa3MEPHBIX MATepPHaJIOB U KOMIO3MIIMOHHBIX rajibBa-
Hudeckux nokpbiTusax (KI'TI) neraneit mammn?

45. KaxoBa 3(peKTUBHOCTh HAHOAIMA3HbBIX IOKPBITHI 110 U3HOCOCTOUKOCTU?

46. Jlns KakuX 1eJiei IPUMEHSIOTCSI HAHOMAaTepHaITbl B Ka4eCTBE MPUCAIOK K TOTUTUBY?

47. B yem 3axitoyaeTcss MEXaHU3M JICHCTBHS METAIUIMYECKHX HAaHOMAaTepHUaIoB?

48. Uro Takoe GpeppoIeHbI U IS 4eTO OHU MPUMEHSIOTCS?

49. Kakue mpucaaky Ha OCHOBE HAHOMAaTEPHAJIOB BbI 3HaeTe?

50. Kakora 3¢(heKTUBHOCTh TPUMEHEHUS TPUCATOK K TOTUTMBY Ha aBTOMOOMIIBHON TeXHUKE?
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51. Kakue peMOHTHO-3KCIITyaTallMOHHbIE MpenapaThl IPUMEHSIOTCS B CMa30YHBIX MaTepuanax Ajs

BOCCTAHOBJICHUS U MOBBIIICHUSI HK3HOCOCTOMKOCTH MTOBEPXHOCTEN JeTasein?

52. Kakoit Mmexanu3M aeicTBus npupadorounoi npucanku «Kmacrep-M»?

53. TlosicHuTe MEXaHU3M I[CflCTBI/ISI HAaHOPAa3MEPHBIX MCTAJUICOACPKAIUX MAaTCPHUATIOB K CMAa3049YHbIM

Marcpuajiam.

54. KakoBa 3(ppeKTUBHOCTh TPUMEHEHNS HAHOMATEPHAJIOB K CMa30YHBIM MaTepHaIaM IMpU HKCILTya-

Taly MaIyug?

55. 3a cuer vero pocruraercs 3QpPEeKTUBHOCTh METAJUIOTIAKUPYIOIIUX HAHOMATEPUAIIOB?

56. KaxoB 3¢ (eKT HaHOTEXHOJIOTMYECKUX JT00aBOK B MOTOPHBIE Maca?

57. Kaxkue IMMOTCHIHUAJIBHBIC YI'PO3bI JJIA YCJIOBEKA 3aKIIIOYAIOTCA B Pa3BUTUU HAHOTEXHOJIOTHii?

58. Uro mpencrasinsieT co00M KOHIETILUS «CEPOH CITU3H»?

59. Kakyro ornacHOCTh MOTYT HECTH pa3padOTKa U U3rOTOBJIECHHE acceMOiepoB?

60. Ha3zoBuTe OCHOBHBIE BHJIBI BO3CHCTBHS aBTOTPAKTOPHON TEXHUKH HA TIPUPOTHYIO CPENY.

61. KakoB npuHITUI paOOThl HEUTPATH3ATOPOB OTPAOOTABIIINX ra30B TU3EIIS?

Kputepun onenkn (B 6a/u1ax) npu TeCTUPOBAHUM 110 MoAyJIsaM 1 u 2:
- 4 Gaa BBICTaBIIsIETCS 00yUaIOLIEMYCsl, €CJIM OH OTBETHJI IIPAaBUIIbHO Ha | Bompoc;
- 8 GaioB BbICTaBIsIETCA 00yUarOIIEMycs, €CJIM OH OTBETHJI PAaBUIIBHO Ha 2 BOIIPOCa;
- 12 GayioB BeICTaBIIAETCS 00YYAIOLIEMYCsl, €CIIM OH OTBETUII IPABUIIBHO HA 3 BONPOCA;
- 16 Gay10B BBICTaBIIAETCS 00YYAIOLIEMYCS, €CIIM OH OTBETUJI IPABUIIBHO HA 4 BONPOCA;

- 20 6ayI0B BBICTABIIACTCS 00YJAIOMIEMYCS, €CIIH OH OTBETUJI IPABUIIHHO HA 5 BOIIPOCOB;

- 25 6ayI0B BBICTABIISICTCS O0YJAIOMIEMYCs, €CIIM OH OTBETWJI IPABUIIHHO HA 6 BOIIPOCOB

4 Memoouueckue mamepuansl, onpeoensaioujue nPoueodypvl OUEHUBAHUA 3HAHUIL, YMEHUIL, HAGbLIKOG U

(unu) onvima desamenbHOCMU, XAPAKMEPUIYIOWUX IMANBL POPMUPOBAHUA KOMNEMEHYUT

Kpurtepun Haunc/IeHUs1 OCHOBHBIX 02JIJIOB IO Pe3y/IbTATAM TEKYyIIero KOHTPOJIs 3HAHUI

Kpurepuu onieHk# oT4eTa 1o Moyt

Moy Ko1-B0 Ga/LI0R Koi-Bo 0as10B, HE0O0OX0A M-
MBIX JIJIs1 CIa4Y¥ MOTYJIsI
1 0...25 12...25
2 0...25 12...25
Bcero 0...50 24...50

Ortuet 1o MMPAKTUYICCKOMY 3aHATHUIO OCHHUBACTCA 0...2 Gama.

KpnTeplm HAYUCJICHUA NOIOJHHUTECIbHBIX 0ajL10B

Kpurepun o1eHKHM MUCHMEHHON CaMOCTOSITEIHHOM pabOTHI 00ydaromuxcs 0000IIarIIero TBopye-

CKOTO XapakTepa

Kpurepuit

Koin-8o 6aiuios

[Tonumanme conepkaHus CaMOCTOSATENIbLHOM paboThI, Uepe3 YeTKyro (hopMy-

JUPOBKY IIEJIeH U ee 3a71a4 0...2
Hanuyne niiana BHIOJIHEHUS] CAMOCTOSITENIbHON pabOThI 0...2
Hannure TeopeTnyeckux 3HAHUN TPU BBITOTHEHUH CAMOCTOSITEITLHON pabo- 0.5
TBI

Hanuyne npakTudeckux yMeHUH TpU BBIITOJTHEHUN CAMOCTOSITENIbHON pabo- 0.5
TBI

Hanuune u popmynupoBka BEIBOJIOB 0...2
['paMMaTHKa ¥ CTHIIMCTHKA MUCBMEHHOTO OTYETAa MO0 CAMOCTOSATEIBHOM pa- 0.2
60Te
Odopmnenue orueta 0...2
Bcero 0...20

AKTHBHOE y4acTHe B 3aHATHUAX, IPOBOJANMBIX B MHTEpaKTUBHOU (popme, oneHuBaetcs 0...5 0amios.
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Kpurepun HayucIeHUSA MOOIPHUTEIbHBIX 0aJ1JI0B

[To pe3ynpTaTam Hay4HO-HCCIEIOBATEILCKOM M TBOPUYECKOW pabOThI, 00YUYAIOIMIHUICI MaKCHMAIBHO
MOKeT HabpaTh 15 6anioB, KOTOPhIE HAUUCISIFOTCS CIEAYIONTUM 00pa3oM:
—ydJacTue B oJiuMIinaje — 3 6anna;
—ydJacTue B KOHKypce — 3 6annia;
—BBICTYIUICHUE Ha KOH(EepeHIIUH, KPYTJoM CToJIe U T.I. — 3 Oasia;
—nyOuKanus cTatb — 3 Oasia;
—BBINOJIHEHNE UHAUBHUIyaIbHBIX TBOPUYECKUX 3a/laHuil — 3 Oasia.
[Tocne mpoBeneHUs KOHTPOIbHBIX MEPONPUATUN MO AUCUUILTMHAPHOMY MOAYIIO, MPEroaaBaTeieM
BBICTABIISICTCS PEUTUHTOBAS OIICHKA, MIPEJICTABIAIONIAs CO00H CyMMYy PEHTHHTOBBIX OaslsIOB, IMOJYYCHHBIX
oOyuaroluMcs Ha TeKyIIeM KOHTPOJIE.
OOyuaromuecs, HaOpaBIIKE B X0JI€ TEKYIIEro U pyOeHOro KoHTpods, ciauu CP B TeueHne cemect-
pa ot 35 o 54 GayuIoB MO MUCHMILIMHE, 00S3aHbBI CAaBaTh MPOMEKYTOUHBIM KOHTPOJIb. B MpOTHBHOM CITy-
Yae OHU HE MOJYYaloT OIEHKY «3a4eT» M MUMEIOT MPaBO MEPECIaTh €€ TOIbKO B MEPUOJ JOTMOTHUTEIHHOM

ceCCuu.

B ciydae HesiBkH 0Oyyaronierocst Ha pyOeXHbI KOHTPOJIb 110 YBaXKUTEIbHON MPUYMHE (TIPU MPEIO-
CTaBJICHUHU MOJTBEPXKAAIOUINX JOKYMEHTOB), MYy pa3pelaeTcs CAaTh €ro B CPOKHU J0 Hayalla CJIeAYIOIIEro
PYOEKHOTO KOHTPOJIS (€CTIH 3TO HEsBKa Ha BTOPOW pyOeKHBIN KOHTPOIb, TOT/IA 10 Hadaia IMPOMEXYyTOY-

HOT'O KOHTPOJIA).

Tabnuia nepecyera 0auIOB B TPATUIIMOHHBIC OLICHKU

bannHag orienka

0...54

55...69

70...84

85...100

3auer

HE3a4YTCHO

3a4YTCHO

3a4YTCHO

3a4YTCHO
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Pacnpenenienne 6a/10B

PesynpTupyrommuii 6ami 3a paboTy Ha 1 Kypce U Ha UTOTOBOM 3a4€Te

<100 6an10B

U

Pabora na 1 kypce

OcHOBHBIE 0aJIBI 1O pe3yrvbma-
mam mexywe2o KOHMpoas 3HAHUl

< 60 6a10B

-OTYET [0 MOAYIIIO;

-OTUeT 10 MPaKTHUIECKOH padore.

v

JlonoJIHUTEIbHbIE 0AJLIIbI

HO pe3yIbmamom CamoCmosimeib-
HOU pabombl U y4acmusi 6 aKmue-
HbIX hopmax 0OyueHs.

< 25 6annoB

-3amUTa  paboThl  0000IIArOIIETro
TBOPUYECKOTO XapaKTepa;

-aKTUBHOE y4YaCTHE B 3aHATHSIX,
MIPOBOJIMMEBIX B aKTHBHOU (hopMme

A 4

I[HoompurebHbIe 0aJIbI

Ilo pe3yibmamom HayuHo-
UCCe008amenbCKol U meopuecKkou
pabomul <15 6annoe

-OJIUMITHA]IBI,

-KOHKYPCBI;

-BBICTYIUUICHUE Ha KOH(DEpPEHIUsIX,
KpPYTJIbIX CTOJAX U T.I1.;
-myOMKanus CTaTeu;

-BBINOJIHEHUE WHIUBUIYaJIbHBIX
TBOPYECKUX 3aTaHUIN

U

+ 3a4er

HTorosnIii

<100 6a110B
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Jluer perucrpanuy usMeHeHMH

Homep
U3MEHEeHUS

TexkcT N3MEeHEeHUs

IIpuka3, npoToKo.J 3acefaHus
Y4eHoro coBera YHUBepcuTeTa

Ne Mara
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