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BBenenue

Pabouas nporpamMma 1mo JaHHOM AMCHMIUIMHE pa3paboTaHa Jjisi oOyvarommuxcs (Cpok
o0yueHus 2 roja 6 mecsieB) 1Mo HamnpapieHuto 35.04.06 - ArpouHxeHepus 10 HaIlpaBJICH-
HOCTH (TTpodmitio) — TeXHUUECKUI CEpBUC B arpoONpPOMBIILIIEHHOM KOMILIEKCE.

Pabouas nporpamMma pa3paboTana no MOAYJbHOMY NPUHLMIY. B COOTBETCTBHH C yKa-
3aHHON METOJMKOM MpHU pacueTax TPYJOEMKOCTH OCHOBHBIX 00pa30BaTEIbHBIX MPOrpaMm
BBICIIIETO 00pa30BaHMs B 3aYETHHIX €IMHUIIAX UCXOIMIM U3 TOTO, YTO OJIHA 3a4€THAs €/IM-
Huia B ®I'OC BO cooTBeTcTBYeT 36 akaieMUYECKUM YacaM 00Ied TPyJOEMKOCTH.

PaGouass mporpamma OTpa)kaeT KOHTaKTHYIO paboTy U (OpPMBI CaMOCTOSTEIHHOU
paboThl, a Takke POPMBI KOHTPOJIBHBIX MEPOTIPUSATHI U BUJ MPOMEKYTOUYHON aTTECTAIHH.
B paboueii mporpamme JaH CIHCOK OCHOBHOM M BCIIOMOTATEIbHOU JUTEPATYPHhl, yKa3aHBI
METOJIMYECKUE MOCOOUs 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, U3YYalOIIMMHM KypC SKCTEpHOM; IMpEnoJaBaTesIIMU MU pa3paboTke
UCIIBITATENIbHBIX M€IarOTUYECKUX MATEPHATIOB IO TaHHOW AUCITUTUIMHE.

PabGouas mporpamma HaiielieHa Ha IpuoOpeTeHre o0yJarolUMHKCs, B paMKax OCBau-
BaE€MbIX KOMIETCHIIUN, 3HAHUI, YMEHUN M HABBIKOB, CBSI3aHHBIX C HOBBIMU TEXHOJOTHUSIMU
B 00J1aCTH HAaHOTEXHOJIOTUH U HAHOMATEPUAaJIOB B CEITBCKOM XO3AWCTBE MPH TEXHUUYECKOM
CepBuCE.



1 [lepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB OOyUEeHHUSI MO AUCUMILIMHE (MOIYJIIO),
COOTHECEHHBIX € NMJAHMPYEMBIMH PpPe3yJbTAaTaMH OCBOEHHSI 00pa30BaTeJbHOI MPo-
rpaMmbl (KOMIIETEHIIUM 00YYAKOIIerocss U MHAMKATOPHI UX J0CTHKeHusi, Gopmupye-
Mbl€e B pe3yJibTaTe 0CBOEHHS U CHUILIUHBI)

[{enpr0 OCBOCHMS AWCIUIUIMHBI SBISICTCSI TMO3HAKOMHTH OOYYAIOIIMXCSI C OCHOBaMHU
HAaHOHAYKH, MTPOAHAIM3UPOBATh YPOBEHb €€ Pa3BUTHS, PACCMOTPETh PE3yIbTaThl MPAKTH-
YECKOro MPUMEHEHHUS HAHOTEXHOJIOTHI, 0COOCHHO B arpoONpPOMBIIIJIEHHOM KOMILJIEKCE, ee
MECTO U POJIb B CUCTEME MOJATOTOBKHU MPO(ECCOHAIBHBIX U HAYYHBIX KaJPOB.

[Tponecc n3ydeHus MUCIUILIMHBI HAIMpaBlieH Ha (GopMupoBaHue MPOodheCCHOHATBHBIX
komrneTeHIui (tabmmma 1) B coorBerctBun ¢ ®I'OC BO u OIIOII BO no manHomy Ha-

ITPaBJICHUIO IIOATOTOBKH.

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

Koa n nanme-

Koxa n nammvenopanue

O0beKkT nim HOBaHMe Ipo- HHKATOPA 10CTHIE OcHoBaHue
3anava I1] 00J1acTh 3HA- (pheccuonaib- P (IIC, ananu3
N HMA NpodeccHoHAIb-
HUSA HOM KOMIIe- . onbITA)
HOM KOMIIeTeHIIUU
TeHIHH
CO6op, ob6paboTka, aHa- | TexHomoruu IIK-5. Cmnoco- | IIK-5.2. 3nHaer coBpe- | AHanu3 OIbITa
JU3 M CHCTEMAaTH3alusl | TEXHUYECKOro | OEH BBIOMpATh | MEHHBIE TEXHOJIOTHYe-
Hay‘IHO-TGXHH‘IGCKOﬁ O6CJIY)KI/IB3HI/I$I, METOANKU CKHEC IPOHECCChbl TCXHH-
uHpOpMallUM 1O TEMe | TUATHOCTUPO- | MPOBEACHHUS YeCKOro O0O0CITYyKHBaHU
HCCIICTIOBAHUSI. BaHUSA W pe- | SKCIIepUMEH- CEJIbCKOX 03 CTBEHHOM
PaspaGoTka mporpamm | MOHTa MAllMH H | TOB U WCIIBITA- | TEXHUKH M MAaTepHabl
cCIIeIOBAHUIA. poBaTh WX pe- | IeKHOCTH JAeTaneil ma-

Br16op cTanmapTHbIX U
pa3paboTka YacTHBIX
METOJIMK  TPOBEJICHUs
9KCIIEPUMEHTOB U HCIIBI-
TaHUM, aHalu3 HX pe-

3yJIbTaTHI.

IIMH U 00O0pYyIOBaHMS;
OCHOBHBIE Hay4HO-
TEXHUUYECKHE MPOOIEMbI
U TEpPCHEKTUBBI DPa3BU-
THsI HAHOTEXHOJIOTUH B

chepe  TEXHHUYECKOTO
3yJIBTATOB.
PasnaG 0 cepBuca.
a3paboTKa u3nye-
P [TK-5.5. Ymeer obocHO-
CKMX U MaTeMaTHYECKHX
. BBIBaTh PallMOHAIBHBIC
MoJiesiel,  MpOBEJCHUE
METOABl TEXHUYECKOTO
TEOPETHYECKUX U IKCIIe-
oOCITy’)KUBaHUS; BBIOU-
PUMEHTAIBHBIX ~ HCCIIe-

JIOBAaHUU MPOLIECCOB, SIB-
JeHUH U OOBEKTOB, OT-
HOCSIIIUXCS K TeXHUYe-
CKOMY O00OCITYXKMBAaHHUIO U
PEMOHTY MaluH U 000-

paTe METOABl HWHCTPY-
MEHTAJIbHOTO HUCCIEN0-
BAHMSI HAHOCTPYKTYp H
HaHOMaTEepHaJIOB.

IIK-5.8. Biageetr HaBEI-

DPYZIOBaHHSL. KaMd  WCIIOJIb30BaHUS
METOZOB U  CPEJICTB
[ToaroroBka Hay4HO- I pell
TEXHUYECKOTO  00CHy-

TEXHUYECKHX  OTYETOB,
N JKUBaHHUS ~ MalllMH U

0030poB,  myOIMKanui
000pyIOBaHUS;  METO-

MO pe3yiabTaTaM BHIMOJI-
o namMu  (OPMHPOBAHUS

HEHHBIX UCCIICIOBaHUH.
HaHOCTPYKTYPUPOBaH-

HBIX ITOKPBITUH.




2 MecTo QuCHUILVIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

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

JucuumirHa uzydaercs oOydyaromumucs Ha 1 Kypce u 0a3upyeTcss Ha KOMIETEHIUX,
HOJHOCTBIO C(hOPMHUPOBAHHBIX Y OOyUarOUIMXCsA Ha MPOTsDKEHUU | Kypca, corjacHo yueo-
HOMY ILJIaHYy.

3 O0beM aMCHUILVIMHBI (MOAYJSI) B 3a4YeTHBIX €IUHHMIAX C YKa3aHUEM
KOJINYEeCTBA AaKAaJeMHUYeCKHUX YACOB, BbIIEJEHHbIX HA KOHTAKTHYI0 padoty (BO
B3aHMO/IeIiCTBMHU C MpenojaBaTesieM) 00y4aromuxcsa (10 BUAaAM Y4eOHbIX 3aHATHH) H
HA CAMOCTOSITEJILHYIO padoTy 00y4aronuxcs

061112151 TPYAOCMKOCTb JUCHHUIIIIMHBI COCTABJIACT 2 3a4CTHBIX CAHUHUII.

Buabl yueOHOI HATPY3KHU Bcero uacos/ Kypc
3a4.e/. 1

KonrakTHas pa6ora (Bcero) 10 10
B TOM YHCIJIC:
JEeKIUU 4 4
U3 HUX: aKTUBHBbIE ()OPMBI 00y4YeHH s 2 2
MPAKTUIECKHE 3aHITHS 6 6
U3 HUX. aKTUBHbIE (POPMBI 00yUeHUs 2 2
CamocrosiTesibHasi padoTa 58 58
KonTpoib 4 4
Bua npomexxyTo4HoO# aTTecTalMu 3auer 3auer
OO6mrast TpyTI0EMKOCTb: 4ac / 3a4.e]1. 7212 7212




4 Copepxkanue JUCUMILIMHBI (MOAYJIsl), CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3je-
JIJaM) € YKa3aHMeM OTBeJAeHHOI0 HA HUX KOJHYeCTBA aKAJeMHYEeCKHX M BHI0OB y4eOl-

HBIX 3aHATHH

4.1 Conep:xanue MoayJieil U pa3aejioB TUCHUUILUIUHBI

Kypc 1 (koamdecTBo MoayJieii - 2)

Monayasb I (IlosiyueHne HAHOMATEPUAJIOB)

Hean: npoananu3upoBaTh YPOBEHb PAa3BUTHS HAHO-HAYKH, PACCMOTPETH PE3YJlb-

TaThl UX MPAKTUYECKOIO MPUMEHEHHUsI, OCOOEHHO B arpONpPOMBIIUIEHHOM KOMILIEKCE,
€e MECTO M POJIb B CUCTEME MOJITOTOBKU MPO(EeCCHOHATBHBIX M HAYYHBIX KaJIPOB.

U OCHOBHbIE TOHATHS. Hc-
Topuueckuii 0063o0p. Hano-
Hayka. HanHounaycrpus.

XapakTepucTUKa HaHOMa-
TepuajioB. Buasl HaHOMa-

TepuanoB.  MacmTaOHbIA
daktop.  MckyccTBeHHbIE
(cMHTETUYECKHE)  HU3KO-

pa3mepHbie 00BEKThl. O0b-
€MHbIE KOHCTPYKIIMOHHbIE
U (QYHKIMOHAJIbHBIE HAHO-
CTPYKTYpUPOBAaHHbIE Mate-
puaiibl (METaUIbl U CILUIABBI,
KepaMHuKa, IIeMEHTbI, KOM-
NO3UTHl U THOPUABI). YTiie-

pPOJIHBIE  HAHOMATEPHUAJIbIL:
HAaHOAJIMAa3bl, YTJIEPOHBIE
HAHOTPYOKH, (yJIIEpPEHBI,

rpaden. XupanbHocTb. Op-
TraHUYECKUE U TOJIUMEpPHbIE
HaHOMAaTepHallbl U BOJIOKHA.
TeepnorensHple  THOPHUA-
HBIE U T€TEPOCTPYKTYPHI.

IIpuponnsle  HaHOMAaTe-

Ne HaumeHnoBanue Conep:xkanue pa3aesia
m/m | pasaesa JMcuun-
JIMHBI, BXOAsLIei KonrakrHasi pa6ora CP
B IaHHBIN MOYJIb
1 |I[onyuenue HaHo-| HaHoTexHomoruu u Ha- OCHOBHBIE  TTOJIOXKEHUS
MaTepUaioB HOMaTepuaiibl B CEJIbCKOM | HAaHOHayku P. ®eilinmana.
X035McTBE, €ro cBsa3p C | HaHorexHonorms mo O.
IpYTUMHM  WHXXeHepHbIMH | [Ipekcnepy u no H. Tanury-
qucuuiiiHaMu.  Tepmunsl | yn. HoOeneBckue naypeartbl

B 00JIaCTU HaHOTEXHOJIOTHUHU.
Ponp oTeuecTBEHHBIX Yyue-
HbIX. Hayunbie  paboOThI
KMN. Andeposa. Kpurnue-
ckue TtexHosorun. HHKpe-
MEHTHBIE, SBOJIOLUOHHBIE U
paavKaIbHblE HAHOTEXHOJIO-
THH.

DneMeHThl Win HaOopbl
AJIEMEHTOB,  MOAUPUIUPO-
BaHHbIC (PYHKIIMOHAIbHBIMU
MOJIEKYJIaMH,  MULEIIaMU
WM OHOJOTHYECKUMH 00b-
eKTaMH CYOMUKPOHHBIX
pa3MepoB.

Poccuiickue u 3apyOex-
HBIC TMPOW3BOAUTEIN HAHO-
MaTepHaJIoB.

DJIEKTPOHHAsI  CIIEKTPO-
CKOITHS. MarunurtHo-
pe3oHaHCHbIe MeTobl. Oxe-
CHEKTPOCKOMHSI  MOBEPXHO-
ctu  (Auger spectroscopy
(AES). Ucnonb3oBanue Ha-




puansl. OyaepeHoBa ayra.
Cxema mnonydeHus: ¢yie-

PEHOB. 30J1b-TeNb-
TEXHOJIOTUH.  MeXaHOoXH-
must. Kpuoxumusa. Onek-

Tpodope3. Cnekanue. On-
THYecKas autorpadus cyo-
MUKPOHHOTO  pa3pelIeHHUs.
OnexTpoHHas Jutorpadusi.
Pentrenosckas ~ nurorpa-
bus. DoxycupoBaHHas
MoHHasA peska. llnanupusza-
Usl TIOBEPXHOCTH, IOJIH-
pOBKa. [ToBepxHOCTHas
UMMOOMIM3aIUs  (XUMHYe-
CKas MpPHILIKUBKA) MOJEKYJI.
HanoxkancynupoBaHue.
NmMmoOunu3anus MULIEIUT U
OMOJIOTMYECKUX HaHO-
O0OBEKTOB.

TyHHENBHBIN ahdexr.
ATOMHBIA CHJIOBON MHUKPO-
ckon. TyHHENbHBIN pacTpo-
BbIi MHKPOCKON. Tarllbl
pPa3BUTUS  MUKPOCKOINHYE-
CKOM W HAHOCIUYECKOH
TexHuku.  CkaHupyromas
AJIEKTPOHHAsE ~ MHUKPOCKO-
nus. udpakuronneie Me-
TOJBI (pEeHTreHOBCKHUE,
DJIEKTPOHHBIE, HEUTPOH-
HbI€). PEHTreHOBCKas Crek-
tpockornust (XAS, EXAFS

U Jp.).

HOMAHUMYJIATOPOB M  30H-
noB. IIpubopocrpoenue st
HAaHOMHIYCTPHHU.

Moayasb |l (ITpuMeHeHHe HAHOTEXHOJIOTMii 1 HAHOMATEPHAJIOB)

].[e.m:: HN3Y4YCHHUC MCTOHAOB YIIPABJICHUA TCXHOJOTHYCCKUMHU IIpOHCCCaMH IIPpH

MPOU3BOJICTBE HAaHOMATEPHAIOB, MPUOOPOB M YCTPOMCTB HAa MX OCHOBE, OOecIeyu-
BAIOIIMX BBIMTYCK MPOAYKIIMH, YIOBJIETBOPSAIONIECH TPEOOBAaHUSM CTaHJAPTOB, TEXHUYE-
CKUMH YCJIOBHUSIMU, MOJIOKEHUSIMU U HHCTPYKLUSIMHU.

Ne
n/n

HaumenoBanue
pasjaeJia IMCIUII-
JIMHBI, BXOASIIEH
B JaHHBIA MOAYJIb

Conep:xkanue

asaesa

KonTakTHas padora

CP




[Ipumenenue Ha-
HOTEXHOJIOTUU U
HAHOMATEPHUAIOB

Hanoosnektponnka, Kommo-
HEeHTHas 0a3a W YCTPOMCTBA.
Hanoxomnerorep. Mosekynsp-
Hasl AJIEKTPOHUKA U YCTPOMCTBA
Ha €€ OCHOBE.

Oddexkr Oe3bIBHOCHOCTH U
oOpa3oBaHue CEpPBOBUTHOM
wieHkd. OUHHUITHAS —~ aHTHU-
¢puxironHas 6e3abpa3uBHas
obpabotka (DPABO) neraneii.
Metoasr 0OpaboTku u hopMu-
POBaHMSI CTPYKTYpP C TPELU3H-
OHHBIM  TO3UIIIOHUPOBAHHEM
(ma"omuTorpadusi, HaHOOOpa-
06otka u npyroe). Ousnueckue
MeTOoAbl (MarHeTpoHHOe, Jia-
3epHOE,  BJIEKTPOHHOIyYEBOE
HAIBUICHUE) OCAXJICHUS CIIOCB
HAaHOMETPOBBIX TOJIIUH.

XUMMOTOJIOTHSL HaHOIpHCa-
nok. Hanompucaaku k Torum-
BaM. Hanono0aBku kK cmasou-
HbIM MaTepuaiam. Pemerannu-
3aHTBI U TE€OMOJU(DUKATOPBHI.
be3pa3bopHbIii peMOHT TEXHH-
KU U 00OpyAOBaHHsS. ABTOXH-
MHUSI Ha OCHOBE HaHOMaTepHa-
0B  (WIAMIYHH, TOJUPOIH,
OYUCTHUTENH, KOHIUITMOHEPHI U
T.1.). Hanonopucteie maTepua-
bl (MeMOpaHbl, (GUIBTPBl U
JIpYyroe) W yCTPOMCTBAa Ha HX
OCHOBE.

Hanorexnonorun B pacre-
HUEBOJCTBE W >KUBOTHOBOJCT-
BE. Co3nanune ounoco-
BMECTUMBIX MarepuanoB. [o-
CyIApCTBEHHAsl  KOpIopauus
«PocHaHO». [TepciekTUBBI

NPUMCHCHHUSI HAHOTEXHOJIOTHI
B AIIK.

CnuHTpOHMKAa U  yCT-
poiicTBa Ha €€ OCHOBE.
Hanortexnonoruu B ¢o-
TOHUKE U OITOXJIEKTPO-
HUKE, KOMITOHEHTHAast
0a3a u ycrtpoiictBa. Ha-
HOCBETOJIUO/BI. Cuc-
TEMHasl MHTErpauus Ha-
HO/MHKPO/MaKpOCTPYKT
yp, HaHORJIEKTpOMEXa-
HUYECKUE CHUCTEMBI, Ma-
HUITYJIATOPBI U aKTyaTo-
pbl, HAHOTEXHOJIOTUU B
pobororexHuke. CeHco-
pbl U1 3hdeKTophl HA OC-
HOBE HAHOMATEpHUAJOB.
[IpumeHeHne HaHOIpPO-
LIECCOPOB HA aBTOTPAK-
TOPHOM TEXHUKE.
XUMUYECKOE WU TEPMHU-
YECKOE OCaXJCHHUE 3Jie-
MEHTOB W3 Ta3oBoi ¢a-
3bl (auddy3noHHas me-
TajuiM3anuss W Apyrue
TEXHOJIOTUH). XUMHUYe-
CKO€ OCaKJEHUE U3 pac-
TBOPOB. JJEKTPOOCAXK-
nenue. Jlotoc-adpdexr u
CaMOOYHMIIAKOLINECS TI0-
KPBITHS.

IIporpamMmma  pasBuTUsA
HAaHOTEXHOJIoTh B Poc-
cuiickon Denepanumu.




4.2 TemaTu4yecKkui mJIaH JeKIUKA

Ne
MOYJIst

Homep pasnena
AMCUUIIMHDI,
BXOAS1IIET0 B

JAAHHBbINA MOIYJb

(cm. 4.1)

HaumMmeHoBaHHe TeMbI JICKIINMH

TpynoeMKoOCTb,
yac

Kypc 1

Monayis I

BBoanas nekuusi. TepMUHBI 1 OCHOB-
HBIE TTIOHSTHSL.

XapaKTepI/ICTI/IKa HAaHOMATCPUAJIOB

[IpuponHble U NCKYCCTBEHHBIE HAHO-
MAaTEPUAJIBI.

Pa3zBuTHE MHKPOCKONIMYECKOM W Ha-
HOCKOITMYECKOU TEXHUKH.

Monyins |1

HaHOBJIeKTPOHI/IKa.

HaHounxeHepusi MOBEpXHOCTU JeTa-
neit.  HanotpuOonorusi,  (JeKuus-
BU3YaJIU3AIINS).

HanorexHonoruit u HaHoMaTepuabl
JUIsl aBTOTPAKTOPHOU TEXHUKHU.

[lepcriekTUBBI pa3BUTHUSI HAHOTEXHO-
jJoruii. be3omacHOCT, HAHOTEXHOJIO-
TUA JJIs 4YeJIOBEKA W OKpYKarollen
Cpeabl.

Hroro:
B T.4. B aKTUBHOH (hopme

4.4 IlpakTH4yecKue 3aHATHUS

Ne
MOIYJIst

Ne paznena nucuun-
JMHBI, BXOAsIel B

AAHHBIA MOAYJIb
(cm. 4.1)

HaumenoBanue NMPAKTHY€CKOIro
3aHATHUSA

TpyaoemkocTs
(uac.)

Kypc 1

Mopyns |

N3yuenne nHCTpyMEHTaIbHOTO 000pY0-
BaHUS JUIsl HCCIIEIOBAaHUSI HAHOOOBEKTOB.

Texnonoruu u 060pynoBaHue GpPUKIHOH-
Horo HaHeceHus: (DABO) HaHOCTPYKTY-
PUPOBAaHHBIX NOKPBITHH.

0,5

Texnonorus u obopynoBanue i AupPy-
snoHHON Metamm3anuu (PVD-meron).

0,5

Hanonpenapatsl 1 HaHOTEXHOJIOTUU O€3-
Pa3boOpHOTO pEMOHTa aBTOTPAKTOPHOI
TEXHHUKH.
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Hanomnpenaparsl 1 HAHOTEXHOJIOTUU B

pPacTeHHEBOJICTBE U JKUBOTHOBOJICTBE. 0,5
BoccTranoBnenue u U3roToBiaeHHE MO-
LIMITHUKOB CEJIbCKOXO3SIICTBEHHOM TeX- 0,5
=_n HUKH C IPUMEHEHHEM HaHOMAaTepUaJIoB.
E‘ [TonydyeHne U3HOCOCTOMKHUX IIEKTPOUC-
§ KPOBBIX IIOKPBITUI C HAHOKPUCTAJIIINYE- 1
CKOW 1 aMOp(HOU CTPYKTYpOH, (Z1esoBast
urpa).
MO—cuHTEe3 HAaHOKEPAMUUYECKHUX CIIOEB
Ha JIeTajsX U3 METaJJIOB U CILJIaBOB. 1
Hroro: 6
B T.4. B aKTUBHOH (hopme 2
4.4 CamocrosiTesibHasi padoTa
Moaroroska
Z K OTYeTy 1o
- CamocTosiTe/IbHOE H3y4YeHHe MOLYISIM TpynoemMKocTb,
g TeOpeTHYECKOro MaTepuaJsia (uac.)
2
Kype 1
OcHoBHbIE MOJ0OKEeHUsI HaHOHAayku P. deitHmana.
Hanorexnonorus no 2. Jlpekcnepy u no H. Tanu-
ryuu. HobGeneBckue naypearsl B 00JlacTH HaHO-
TexHOoJoruu. Ponb oreuecTBeHHBIX ydeHbIX. Ha-
yunble pabotel XK.M. AndepoBa. Kpuruueckue
TE€XHOJIOTUH. HKpEMEHTHBIE, HBOJIIOLIMOHHBIE U
paauKalbHbIE HAHOTEXHOJIOTHH.
OneMeHTHl WM HaOOphl 3JIEMEHTOB, MOAUDUIU-
poBaHHbIE (YHKIIMOHAIbHBIMU MOJIEKYJaMHU, MH-
[eiaMid WM OMOJOTHYEeCKMMH O00BbeKTaMu Cy0-
__ | MEKpOHHBIX pa3MepoB.
2 | Poccuiickue 1 3apyOeKHbIC MPOM3BOIMTENN Ha- N3yuenne
22| HOMaTepHaJIoB. TEOPETUUECKOTO 30
§ OnexTpoHHas CIEKTPOCKOIHUSI. MaruautHo- MaTtepuana
pe3oHaHCHbIE MeToAbl. OKe-CHeKTPOCKOMUs Io-
BepxHocTH (Auger spectroscopy (AES). Hcnomns-
30BaHHE€ HAHOMAaHUMYJISITOPOB M 30HAOB. [Ipubo-
POCTpPOEHNE AJI1 HAHOUHYCTPHH.
N3yuenne I'OCToB, HOpMaTUBHO-CIIPAaBOYHOM JIM-
TepaTypbl, ACCOPTUMEHTA 000PYTOBAHMS.
Nzyuenue obopynosanus 1t HaneceHust ®ABO.
Nzyuenune obopynoBanus it AudPpy3noHHOIN Me-
TaJUTM3alHH.
N3yuenne npenapatoB it 6e3pa300pHOro peMOH-
Ta TEXHUKH.
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CnuHTpOHUKA M YCTPOWCTBA Ha ee ocHoBe. HaHo-
TEXHOJIOTUU B (1)OTOHI/IK€ U OIITO3JICKTPOHUKC,
KOMIIOHeHTHass 0a3a u ycrtpoiictBa. HanocBero-
JAOBI. Cucremuas HHTETrpauus Ha-
HO/MHKPO/MaKpOCTPYKTYp, HAHOAJIEKTPOMEXaHU-
YECKHUE CHUCTEMBI, MAHUIIYJISATOPBL U aKTYyaTOpBI,
HAHOTEXHOJOTUU B poboToTexHuke. CeHCOphl U
a3 dekTopsl Ha OCHOBE HaHOMaTepuanos. [Ipume-

[a—
— v

4 | HCHMC HAaHOTPOTICCCOPOB HA aBTOTPAKTOPHOM TeX- N3yyenue

2>| HHKE. TEOPETUIECKOTO 28
§ XUMHUYECKOEe U TEPMHUUECKOE OCAKICHUE DIICMEH- marepuaa

TOB U3 ra30oBoi (asbl (quddy3noHHAS METAIIH3a-
LU U APYrue TeXHOJOTUH). XUMHUECKOe OCaxK/Ie-
HUE W3 pacTBOPOB. JiekTpoocaxaenue. Jloroc-
3G (}HEeKT U CaMOOYHIIAIOIITUECS TTOKPBITHSL.
[Iporpamma pa3Butust HaHOTEXHOJIOrMI B Poccuii-
ckoit denepanum.

N3yuenune accopTumMeHTa U CBOMCTB HaHOIIpenapa-
TOB JIJIs PACTEHUEBOJICTBA U )KUBOTHOBO/JICTBA.

KoHTtpoub 4

Bcero gacos: 58

5 IlepeyeHb y4eOHO-METOAMYECKOr0 O0eCHeYeHUusl AJIsl CaAMOCTOSITeJIbHOU pado-
Thl 00Yy4AKIIUXCS M0 JUCHUILTIMHE (MOTYJIIO)

OOyuvaromuiics  MMEET  HEOrpPAaHMYEHHBIM  JOCTYyH K  HMH(pOpMauuOHHO-
obOpa3zoBaTebHON cpene YHUBEPCUTETA. - Pexum JOCTyTIA:
http://80.76.178.26/subject/index/card/subject_id/1173.

1. HaHoTexHONOTMHM W HaHOMAaTepualbl B arpowHkeHepuu: yueO. mocobue / M.H.
Epoxun [u 1p.] ; mox o6mr. pea. M. H. Epoxuna. - M. : ®I'HY "Pocundopmarporex"”, 2008.
- 300 c. Curasl xpanenus: a6.1, 43, YVJIK- 539.19:631.3+ 539.19:620.22:631.3](075.8)
[Tosn. unm.- 53 Kat. nua.- 539.19:631.3+ 539.19:620.22:631.3](075.8).

2. CrapoctuH, B. B. Matepuaiibl 1 METOJbl HAHOTEXHOJOTUH : yueb. mocooue / B.B.

Crapoctus ; nmox oom. pea. JI. H. Ilatpukeesa. - 2-¢ u3a. - M. : BU-HOM. JlaGoparopus
saanuii, 2010. - 431 c. : un. - (Hanorexunonorun). - ISBN 978-5-9963-0346-5. Curmst xpa-
Henwust: ab.1, u3, Y/IK-620.3(075.8) INon.uua.-62 Kat.uuma.-- 620.3(075.8).

6 DoHA OLIEHOYHBIX CPEJCTB VI MPOBEACHHUS MPOMEKYTOYHON aTTeCTANMHU
o0yuaroumuxcst o AUCHUIIHHE (MOAYJII0)

®DoH/I OLIECHOYHBIX CPEJICTB MPEACTABJICH B MIPUJIOKEHUHU K padoydeil mporpamme Jauc-
[UIUIAHEI U BKJIIOYAET B ceOsI:

- BOIIPOCHI K 3a4€Ty, TCCTHI JJIA IPOBCACHUA TeKymeﬁ aTTeCraliuu,

- IepeueHb KOMIETEHIINN ¢ YKa3aHUEM 3TaIoB X (POPMUPOBAHUS B IIPOLIECCE OCBOE-
HUSL 00pa30BaTENbHON MPOrPAMMBI;
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- OIIMCaHME TIOKa3aTeae u KPpUTCPHUECB OLICHNBAHMA KOMH@TCHHI/Iﬁ Ha pa3JIMYHbIX 3Ta-
Imax ux q)OpMI/IpOBaHI/IH, OIIMCAaHUE IIKaJI OICHUBAHNMA,

- TUIIOBBIE KOHTPOJIbHBIE 3a/IaHKs K MaTepUajbl, HEOOXOAUMBIE JJIs1 OLICHKU 3HAaHUM,
YMEHHM, HaBBIKOB M OMBITA JACITEIbHOCTH, XapaKTEPU3YIOIIUX TAnbl (HOPMUPOBAHUS KOM-
METEHUUI B MPOLIECCE OCBOEHUS 00pa30BaTEIbHON IPOrPAMMBI;

- METOJMYECKHE MaTepUAIIbl, ONIPECIIAIONINE MPOLIEAYPHl OLICHUBAHUS 3HAHU,
YMEHUH, HABBIKOB U OTBITA JACATEIHHOCTH, XapaKTEPU3YIOIIHMX dTAbl (OpMUPOBaAHUS
KOMIIETEHIINN.

7 IlepeyeHb OCHOBHOM M IOIOJIHUTEJIbHOI y4eOHOM JuTepaTypbl, HeO0X0AUMOM
JJISL OCBOCHUS JUCUMILIMHBI (MOXYJIS)

@) OCHOBHAs TumMepamypa

1. PoroB, B.A. TexHonoruss KOHCTPYKIIMOHHBIX MaTepuasioB. HaHoTexHonoruu :
yueOHuK s By30B / B.A. Poros. — 2-e uza., nepepad. u gomn. — Mocksa : M3naTenscTBo
FOpaiit, 2017. — 190 c. — (ABTopckuii yueoHuk). — ISBN 978-5-534-00528-8. — Tekcr :
anekrponubiii // DBC IOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/398957
(mata ooparmenus: 03.02.2020). — Pexxum gocTyma: jis aBTOPHU3. TOJIb30BATEIICH.

2. JlozoBckuii, B.H. HanoTexHonoruss B 31€KTpOHUKE. BBeneHUEe B CIIEMAIBHOCTB:
yaebHoe nocobue / B.H. JlozoBckuii, I'.C. Koncrantunona, C.B. Jlo3oBckuii. — 2-¢ u3f.,
uctp. — Cankr-IletepOypr: Jlans, 2008. — 336 c. — ISBN 978-5-8114-0827-6. — Tekcr:
AJCKTPOHHBIN // DnekTpoHHO-OmMOnHMoTeuHas cuctemMa «Jlamwpy»: [caiit]. — URL:
https://e.lanbook.com/book/232 (marta oopamenus: 03.02.2020). — Pesxum mocTyma: Juis aB-
TOPU3. TIOJIb30BATEIICH.

3. BBeaenue B HaHoTexHoJioruto: yuyeOHuk / B.M. Mapromun, B.A. XKabpes, I'.H.
JlykpsiHoB, B.A. Tynuk. — Cankt-IlerepOypr: Jlanp, 2012. — 464 c. — ISBN 978-5-8114-
1318-8. — TekcT: 2NMeKTPOHHBIN // DNEKTPOHHO-OMOMMOTeUHas cuctema «Jlauby»: [cailT]. —
URL.: https://e.lanbook.com/book/4310 (mata obparmienus: 03.02.2020). — Pexxum goctyma:
JUUTS aBTOPU3. MOJIb30BATEIIEH.

0) oonoinumenvHas aumepamypa
1. A6pamuyk, H.C. Hanotexnonoruu. A30yka nist Bcex: yueonoe nocooue / H.C. A6-

pamuyk, H.C. Apgomenko, A.H. bapanoB. — 2-¢ u3a., wcnp. u gom. — MockBa :
OUBMATIIUT, 2009. — 368 c. — ISBN 978-5-9221-1048-8. — Tekcr: aaeKTpoHHBIH //
DneKTPOHHO-OMOIMOTEeYHAs cucrema «JIaHb»: [caiit]. — URL:

https://e.lanbook.com/book/2664 (mata obpamienus: 03.02.2020). — Pexxum moctyma: ams
ABTOPH3. MTOJIB30BATEIICH.

2. MeTtoapl MOMYYEHUsI U WCCIIEOBAHNS HAHOMATEPUAIOB U HAHOCTPYKTYyp. Jlabopa-
TOPHBIN MPAKTUKYM 10 HAHOTEXHOJOTHsIM: yuyeObHoe nocooue / E. JI. Mumuna, H. 2. Illep-
cTiok, A.A. EBgokumos, B. O. Bansauep; noa pegakuueit A. C. Curosa. — 5-¢ uza. — Mo-
ckBa: Jlaboparopus 3nanmii, 2017. — 187 c¢. — ISBN 978-5-00101-473-7. — Tekct: 37ek-
TPOHHBIN // Jlanb: AIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/94113 (marta obpamenus: 03.02.2020). — Pexum mocTyma: ais
aBTOPH3. TIOJIB30BATENICH.
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3. Hanomarepuansl. Hanorexnonorun. Hanocuctemuas Texnuka. MupoBble TOCTH-
xenust 3a 2005 rox : coopuuk / mox pen. ILI1. Manbnesa. - M.: Texnocdepa, 2006. - 152 c.
- (Mup marepuanoB u texnoisoruit). - ISBN 5-94836-085-7. Curnbl xpanenus: ab.3, u3,
YJK-- 539.19(06) Ion.uua.-- 53 Kar.unam.-- 539.19(06)

4. Hanonayka ¥ HaHOTEXHOJOTUU. DHIMKIIONEIUS CUCTEM XU3HeoOecreueHus / TiI.
copen.: O.0. ABagenskapum u np.; nep.: H.H. Beixpucrenko u ap. - M.: MATUCTP-
I[TPECC, 2009. - 991 c.: mn. - ISBN 978-5-89317-224-9. Curnel xpanenus: c6o, YJIK--
001-022.532+ 501-022.532](03) Ilommum.-- 001 Kar.mam.-- 001-022.532+ 501-
022.532](03)

5. HaHOEKTPOTEXHOJIOTHH B CETLCKOM XO3SIICTBE: MaTEpHAIbl HAy4.-TEXH. CEMHHa-
pa (®I'OY BIIO MI'ANY um. B.IL. lNopsiukuna, 12-13 nexadbps 2006 r.) / mox obmr. pexn. U.
®. bopoauna. - M. : ®I'HY "Pocundopmarpotex", 2006. - 116 c. Curasl xpanenus: ab.3,
OUO, YK- 631.371:621.3-022.532 Ilom.uua.-- 631.37 Kar.uum.-- 631.371:621.3-022.532

6. PoiHOK HaHO: OT HAHOTEXHOJIOTHH - K HaHOMIpoyKTaM : oA pea. I'. JI. Azoesa / I'.
JI. AzoeB [u np.]. - M. : BUHOM. Jlabopatopust 3Hanui, 2011. - 319 c. : un + 1 anekTpoH.
ont. auck (CD-ROM). - (Hanorexunonorun). - ISBN 978-5-9963-0421-9. Curnibl xpaHe-
Hus: a0.3, u3, [lon.una.-- 65.5 Kar.unna.-- 65.5+ 65.9(2Poc)]-551 BBK-- 65.5+ 65.9(2Poc)]-
551

7. CnoBaph HAaHOTEXHOJOTHYECKHUX M CBS3aHHBIX C HAHOTCXHOJIOTHSIMH TEPMHHOB:
cnoBaps / mox peaakmueit C.B. Kamoxxaoro. — MockBa: ®U3MATIIUT, 2010. — 528 c. —
ISBN 978-5-9221-1266-6. — Tekct: 37eKTpOHHBIN // DIEKTPOHHO-OMOIMOTEUHAsT cUCTEMa
«Jlanby: [caiiT]. — URL: https://e.lanbook.com/book/59750 (nara oopamenus: 03.02.2020).
— Pexum nocryna: st aBTOpH3. MOJIb30BATEIIEH.

8. Marroxun, C. U. KananupoBaHue MOHOB B YIJIEPOIHBIX HAHOTPYyOKaxX [DIEKTPOH-
HbIi pecypc]: monorpadus / C.1. Matioxun, C.1O. I'pumnna. - Open: U3n-so Open 'AY,
2008. - 1 omekrpon. ont. guck (CD-ROM). Curael xpanenus: OWO, VYIK--
539.19:537.534.1 Ilon.una.-53 Kat.uaa.-- 539.19:537.534.1

8) M30anus nepuoouueckou newamu

1. Becthuk arpapHoii Hayku. Pexxum mocrtyma: http://ej.orelsau.ru/archive/arkhiv/
(mara obpamenusi: 03.02.2020, OTKpBITHINA JOCTYTI).

2. Moctuxenus Hayku U TexHuku AIIK.

3. Texnuka u 000pyI0BaHUE JIJIs Cea.

4. HoBoe cesibcKoe X035HCTBO.

5. ArpotexHuka u 3HeproobOecrnedenue. Pexxum nmocryma: http://www.agrotech-
orel.ru/ (nara oopamienus: 03.02.2020, OTKpBITHIN HOCTYI).

6. Hayunsrii KypHAII MOJIOJBIX YYEHBIX. Pexum JlocTymna:
http://www.orelsau.ru/science/online-journal/index.php (nara oopamenus: 03.02.2020, ot-
KPBITBIN JOCTYII).

7. Hayuno-texHnuyeckuil )xypHasl «KOMITIO3UTBI 1 HAHOCTPYKTYpbI». Pexxum nocryna:
http://www.issp.ac.ru/journal/composites/russian.htmly (mata oopamenus: 03.02.2020, ot-
KPBITBIA JOCTYII).

8. Kypnain «Poccuiickue HAHOTEXHOJIOTHI. Pexum J0CTYyIIa:
https://nanorf.elpub.ru/jour (mata obparienus: 03.02.2020, OTKPBITHIN AOCTYII).
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8 Ilepevyenn pecypcoB HHGOPMANUMOHHO-TEJIEKOMMYHUKAMOHHOMN ceTH «MHTEp-
HET», He0OXOAMMBIX /IJI51 OCBOEHUS TUCIHMILIMHBI (MO1YJIA)

1. MuHHCTEPCTBO CeIbCKOro xo3sicTBa P®D. Pexum goctyma: WWw.mCX.ru (marta
obpamenust: 03.02.2020, OTKpBITHII 1OCTYI).

2. Hayunas osnekrponHas OubOnamoreka KubOepJlennnka. Pexum moctyna:
http://cyberleninka.ru (nara oopamenus: 03.02.2020, OTKpBITHIH TOCTYII).

3. OBC uznarennctBa «Jlanby. Pexxum mocryna: http://e.lanbook.com (HeorpanuyeH-
HBIN JOCTYII).

4.  HammonanpHbid  mudposoit  pecypc  PYKOHT. Pexum  moctyna:
http://www.rucont.ru (HeorpaHUYCHHBIN JTOCTYII).

5. DiekTpoHHas 6ubmuoreka wusnareabctBa  «IOPAUTY. Pexum JOCTyTa;
https://biblio-online.ru (HeorpaHUYCHHBIH JOCTYII).

6. O5C «IPRbooksy. Pexxum mpoctyna: http://www.iprbookshop.ru (HeorpannucHHbI#
JOCTYII).

7. Hayunas osnektpoHHas Oubimmoreka eLIBRARY. Pexum pocryna:
https://elibrary.ru (nara o6pamenus: 03.02.2020, oTKpBITHINA AOCTY).

8. POCHAHO. Pexum poctyma: https://www.rusnano.com (mara oOparieHus:
03.02.2020, oTKpBITHIN JOCTYI).

9 MeToanuecKkue yKazaHus AJI 00y4aKIIMXCS 10 OCBOCHUIO M CIUILIUHBI (MO-
AyJIA)
[Ipucrtynas kK U3y4eHUIO TUCIUIUIMHBI, 00yYaromuMcsi HEOOXOAUMO BHUMATEIBHO 03-

HAaKOMHTHCSI C TEMATHYECKUM ILJIAHOM 3aHATHM, CIIUCKOM PEKOMEHIOBAaHHOW y4eOHOW U
Hay4yHOU JuTeparypbl. ClenyeT YSACHHUTH IOCJEI0BATEIbHOCTh BBIIOJIHEHUS WHAWBUAY-
QJIbHBIX YUEOHBIX 3aJaHUH.

IIpenogaBanue AUCUUILIMHEI IPEAYCMATPUBACT:

® JICKLUU;

® IPAKTUYECKUE 3AHITHS;

® YCTHBIN OIIPOC;

® TECTUPOBAHUE;

® CaMOCTOSITENIbHYI0 paloTy (M3ydeHUE TEOPETUYECKOro MaTepuasna; MOATOTOBKY K

IIPAKTUYECKUM 3aHSATUSM; BBITIOJHEHUE WHAMBUAYAIBbHBIX 3aJaHUHA, B TOM YHUCIE
pedeparoB, T0KIAI0B; TOATOTOBKY K YCTHBIM OIPOCAM, 3a4€Ty U Tp.);

® KOHCYJIbTALUU IIPENOAaBaTelIs.

Jlexuuu Mo JUCUUITIIMHE YUTAIOTCSA KaK B TPAAULIMOHHOMN (hopMme, TaK U C UCIIOJIb30Ba-
HUEM aKTUBHBIX (popm oOyuenus. Kaxmas €KUM pacKpbIBae€T CYIIHOCTh TEMbI U aHAIU-
3UpyeT €€ IJIaBHble NojoxkeHus. Ha nepBoil jiekuuu 10BOAUTCS A0 00ydaroluXcsl CTPyK-
Typa AUCLMUIUIMHBI M €€ pa3/eiibl, a TAKKe pekoMeHayeMas aureparypa. CoaepkaHue Jek-
Ui omnpeaenseTcs padbodeit mporpaMmon yaeOHoM AucUIuHbl. KaXknas JeKiust oXBaThl-
BAET OIPEACIICHHYIO TEMY YUYEOHOW AUCUMIUIMHEI. J[JI1 MaKCUMaJIbHOTO YCBOEHHUS TUCLIMII-
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JIMHBI U3JI0’KEHHE JICKIIMOHHOTO MaTepHalia MPOUCXOJIUT C JIEMEHTaMU OOCYKICHUS WU
KOHKPETHBIMHU ITPUMEPAMHU.
[emamu npoBeAeHUS MPAKTUYECKUX 3aHATUM SIBIISTFOTCS:
o YCTaHOBJICHME CBSA3EH TEOpUU C MPAKTUKON B (POpME SKCIEPUMEHTAIBLHOTO MO/I-
TBEPKACHUS MOJ0KEHUI TEOPHH;

¢ Ppa3BUTHE JIOTUYECKOTO MBILIECHHUS;

¢ INpPUOOpPETEHNE HABBIKOB aHAJIN3A MOJTYYEHHBIX PE3YJIbTATOB;

¢ KOHTPOJIb CAMOCTOSTENIbHON PabOoThl 00YYaIOLIUXCS 10 OCBOCHUIO YUYeOHOU AUCITHU-

TIJTUHBI.

Kaxnoe nmpaktnueckoe 3aHATHE HAYMHAETCS C TOBTOPEHUSI TEOPETUUECKOTO MaTepua-
na (ycTHbI# omnpoc). st aToro popmynupyercs 1elb 3aHATUS. 1 OCHOBHBIC 3HAHUS, YMEHUS
Y HaBBIKH, KOTOPbIE 00yYaIOIUCA TOJKEH MPUOOPECTH B TeueHue 3ansaTus. Ha mpaktuye-
CKHX 3aHATHUSAX POBOATCS NMPEAYCMOTPEHHBIE pabouell MporpaMMoil MacTep-KIacchl, TeC-
TUpOBaHUE U Ap. B 11e10M aKTHBHOE 3aMHTEPECOBAHHOE YYacTHE O0yYaroIMXCA B y4eOHOM
MpoIIecce CrocoOCTBYET OoJiee TIIYOOKOMY M3YUYEHUIO JUCHUIUIMHBI, TOBBIIIEHUIO YPOBHS
KyJIbTYphl OyAyIIMX CIEIUATUCTOB U (HOPMHUPOBAHUIO OCHOB MPOHeCcCHOHATHHOTO MBIIII-
nenus. B xone npoBeneHus yuyeOHBIX 3aHATUN OTpaOaThIBAIOTCS YMEHUS IPUMEHSTh MOJTY-
YEHHBIE TEOPETUUECKUE 3HAHUS B PA3JIUYHBIX CUTYaLIHSIX.

Camocmonamenvroe uzyueHue meopemuueckKozo mamepuana.

Teopernyeckuid MaTepuall IO TEM TeMaM, KOTOPbI€ BHIHECEHBI Ha CaMOCTOSITENIbHOE
n3y4yeHue, oOyqaronuiicss mpopadaThiBa€T B COOTBETCTBUU C BOIIPOCAMM JJISl MOATOTOBKH K
sk3ameny. K Hauany ceccun o0ydarouuiicsi TOTOBUT K KOHTAKTHOM padoTe ¢ mpenoaBare-
JIeM CHHUCOK BOIPOCOB, KOTOPbIE HE YAAJIOCh pa300paTh CaMOCTOSITENIBHO B MEXCECCHOH-
HBIN mepuo. 3agaHus i CaMOCTOSITEIbHONW paboThl pEKOMEHIyEeTCsl BbIIaBaTh B Havalie
ceMecTpa, ONPEAECIUB MPEEIbHbIE CPOKHA UX BBINOJHEHUS U clladu. Pe3ynbTaThl caMOCTOS-
TEJIbHON padOThl KOHTPOIUPYIOTCA MPENOAABATEIEM U YUUTHIBAIOTCS MPU MIPOMEKYTOUHON
aTTecTanu oOydyaroiierocsi (caade 3adera). 3aJaHus JJisl CaMOCTOSITEIbHOM paboThl CO-
CTaBJISIOTCS, KaK MPaBWio, MO0 TEMaM M BOIPOCAM, MO KOTOPHIM HE MPEeAyCMOTpeHa KOH-
TakTHas padoTa, MO0 TpeOyeTcs JOMOJHUTEIBHO MPopadoTaTh U MpoaHAIU3UPOBAThH pac-
CMaTpUBaeMbIil TIpernojjaBaresieM yaeOHbI MaTepran B 00beMe 3aljlaHuPOBAHHBIX YaCOB.
[IpumepHBIN Kype JIEKIIUM, COAEPKAHNE U METOAMKA BBITIOJHEHUS MTPAKTUYECKUX 3aHSATUM,
METOJINYSCKUE PEKOMEHIAIMK JIJII CAaMOCTOSTEIIbHON paboThl coxepkarcs B YMK nuciu-
TJTMHBI ¥ HHOOPMAITMOHHON 00pa30BaTeIbHOM cpeie 00pa3oBaTeIbHON OpraHU3aIlHH.

Iloo2omoeka K yueoHbIM 3aHAMUAM.

B xoxe moarotoBku K yueOHOMY 3aHSTHIO OOYYalOIIMMCS CIIEyeT BHUMATEIbHO O3-
HAaKOMHTHCS C TUIAHOM, BONPOCAMHU, BBIHECEHHBIMH Ha OOCYKJIEHHUE, U3YYUTh COOTBETCT-
BYIOIIIMM TEOPETUYECKUM MaTepHual, npeajaraeMyro Jqureparypy. Henb3s orpaHnuuBarscs
TOJIbKO MMEIOILEeNcsl yueOHOoM uTeparypoil (yueOHukamu U yuyeOHbIMU mocobusimu). O6-
pamieHre K MOHOTpadusiM, CTaTbIM U3 CHCIHAIBHBIX KYpPHAJIOB, XPECTOMATHHHBIM BbI-
JepXKKaM, a TaKKe K MaTepuajiaM CpeliCTB MacCOBOI MH(GOPMAIIMU MO3BOJIUT B 3HAYUTEIb-
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HOM Mepe yriayOuTh U3ydaemMyro mpoOjemMy, 4To pazHooOpasut mpoiecc ee oocyxaenus. C
JIPYroil CTOPOHBI, 00YYAIOUIUMCS CIeAyeT MOMHHUTh, YTO OHU JIOJDKHBI HE MPOCTO BOCIPO-
W3BOJIUTH MOJYyYECHHBIE 3HAHUS 110 33JaHHOW TEME, HO U TBOPYECKH MEPEOCMBICIUTD CYIIE-
CTBYIOILIME HA COBPEMEHHOM JTalle Pa3BUTHS HAYKU MOJIXObl K TOHUMAHHIO TE€X WUJIU UHBIX
npoOsemM, SBICHUH, COOBITHIA MPOJEMOHCTPUPOBATH U YOEIUTEIBHO ApryMEHTHPOBATH
COOCTBEHHYIO MTO3HIIHIO.

Buvinonnenue unousuodyanvHulx 3a0aHuil.

J1J1st 3aKperyieHus: TEOPETUYECKOro MaTepuaia o0ydaroImecs Mo K10l IponieHHOM
TEME BBINOJHSAIOT WHIWBUAYAJIbHBIE 33/laHUs. BBINOJHEHNE WHIWBUAYAJIBHBIX 3aJaHUN
NpU3BaHO OOPATUTh BHUMaHHE OOydYaroluXcsi Ha HamboJee CIOKHbIE, KIIOUYEeBbIE U JIUC-
KYCCHOHHBIE aCIEKThl M3y4aeMON TEMbl, IOMOYb CHUCTEMATU3UPOBATh U JIY4YIIE YCBOUTH
MpOACHHBIN yueOHbl MaTepuan. MuauBuayaibHbie 3aaHusi OOBIYHO COJAEPKAT TECTHI,
KOTOpPbIE MOTYT OBITh MCHOJIb30BaHbl KaK JJIsl POBEPKU 3HAHMM OOy4YaroIIMXCs Mpenojaa-
BaTeJIeM B XOJI€ MPOBEACHUS MPOMEKYTOUYHOTO KOHTPOJIS M aTTECTallu, TaK U JJI1 CaMo-
MIPOBEPKHU 3HaHUU oOywaromuMmucs. s kaxaond Temsl pa3paboTaH HEOOXOAUMBIA HA0Op
TECTOBBIX 3aJlaHWi, B KOTOPHIX CKOHIICHTPHUPOBaHA 3HAUMTENbHAsA yuyeOHas uHbopMaius,
HMMEIOIas HEMAJIOBaKHOE MO3HABATEIbHOE 3HaUYCHHE. TecTUpOoBaHME MO3BOJISIET NIPENoia-
BaTEII0 HE TOJIbKO OLIEHUTh YCIIEBAEMOCTh O0YYAIOIIMXCS Ha JIIOOOM 3Tare ux o0ydeHus,
HO Y 0Ka3aTh UM IOMOIIb B U3YUYCHHUH JUCHUIUIMHGL. [Ipy npoBeeHnn caMOTECTUPOBAHUS,
oOy4Jaroniecss MOryT BBIABUTH TOT KPYr BOIPOCOB, KOTOPBIM YCBOMIM €l1a00, U B Jalb-
HelieM o0paTUTh Ha HUX 0c000€ BHUMAHUE.

KonTpoas camocrosiTenbHOM pabOThl 0O0YYAIOMIMXCS MO BBIMOJHEHUIO TECTOBBIX M
WHBIX WHAWBUAYATbHBIX 33JaHUN OCYIIECTBIISIETCS IMPENo/aBaTesieM C IMOMOIIbIO BBIOO-
POUYHOM M (PPOHTATHLHOM MPOBEPOK HA YUECOHBIX 3aHATHSIX.

Texywuit KOHMPOIb U RPOMEIHCYMOUHAA AMMECM AU,

Tekymuii KOHTPOJIb 3HAHUW 110 OCHOBHBIM TE€PMUHAM U MOHSTHUIM HU3y4aeMOM JTUCIIU-
IJIMHBI OCYIIECTBIISIETCSI HA YYEOHBIX 3aHATHSIX B BHJI€ YCTHOTO ONPOCAa M TECTUPOBAHMUS.
[Ipy moAroToBKe K KOHTAKTHOW paboTe, 00ydaromumcsi HEOOXOAUMO MOBTOPUTH M3y4YEH-
HBI MaTepuall.

OOyuarouiicst Moay4yaeT JAOMYCK K cAade 3adera (MPOMEXKYTOUHAsl aTTecTalus) Ipu
YCHEIIHOM BBITTOJTHEHUH BCEX BUIOB YUEOHBIX 3aHSATUH.

10 Ilepeyenb UHGOPMANMOHHBIX TEXHOJIOTHI, UCNOJIb3YeMbIX MPH OCYIIECTB-
JIeHMH 00pa30BaTeJbHOIO Mpolecca Nno AUCHUILIMHE (MOAYJ/II0), BKJIKYAs NepevyeHb
NMPOrpaMMHOI0 odecrnevyeHuss U MH(POPMAIUOHHBIX CIIPABOYHBIX CHCTEM

O6pazoBarenbHbii moptain Opiosckoro 'AY Ha mnardgopme eLearning Server 4G.

IMporpammuoe obecrieuenue: Microsoft Windows; Microsoft Office; Kaspersky End-
point Security mist Gu3Heca.

CoBpemeHHble npodeccruoHanbHble 0a3bl TaHHBIX U MHPOPMAIIMOHHBIE CITPABOYHBIE
CUCTEMBI:
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1. ABTOMaTH3UpOBaHHAasl cripaBoYHas cucremMa «Cenbxo3TeXHuKay. PexuM qocTyna:
https://partner-ufo.ru/proekty/selkhoztekhnika.html (neorpanuuenHsIit q0oCTY).

2. DnexTpoHHO-OMOMMoTeuHass cucreMa W3parenbctBa «Jlawp». Pexum pocryna:
http://e.lanbook.com (HeorpaHUYEHHBIN JOCTYII).

3.  HubopMarmoHHO-CIIPaBOYHAS
https://cntd.ru (HeorpaHrYeHHBINA AOCTYII).

CHUCTCMa ((T€X3KCH€pT». Pexum AOCTYIIa:

4. AptomaTu3zupoBaHHas HHGOpPMaMOHHO-OMOIMoTeuHas cucrema MARK-SQL-
Internet. Pexxum moctyna: http://80.76.178.135 (HeorpaHnyYeHHBIN AOCTYII).

11 Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM VISl OCYIIEeCTB-
JIEHHs1 00Pa30BaATEJIbHOI0 MPOLECCA MO JUCHHUILINHE (MOTYJIIO)

CnenuanbHble MOMEIICHHS, YKOMIUIEKTOBAHHbBIC CIEIUATU3UPOBAHHON MEOEIbi0 U
TEXHUYECKUMHU CPEJICTBAaMU OOYUYCHHMs, CIYKAITUMHU JIJIs MpecTaBIeHUsT yaeOHoM uHdOp-
MaIiu OOJIBIIION ayJUTOPHUH, a TaK Ke 000pyaoBaHre IHHOBAIIMOHHOTO HAYYHO- UCCIIEO-
BaTEIbCKOT0 MCIBITATEIBHOTO LIEHTPa KOJIEKTUBHOTO Mojab30Banus (PI'bBOY BO Opios-

ckuii 'AY).

HauMenoBanue cnenuajJbHBIX MMO-
MelleHU U MoMelleHuH 1JIs1 caMo-
CTOSITEJIbHOM PadoThI

OCHAIIEeHHOCTH CNEeHHAJBbHBIX MOMEIeHUN 1
NMOMeEIIEeHUH VISl CAMOCTOSATEeIbHOM PadoThI

VYueOHas ayauTopus AJ1si IpOBEACHUS
3aHSATUH JIEKIITHOHHOTO THUIIA, CEMH-
HapCKOTr0 THUIIA, TPYIIIOBBIX U UHIU-
BUIyaJIbHBIX KOHCYJIbTAIlUN, TEKYIIIE-
r0 KOHTPOJISI U MPOMEKYTOUHOM aTTe-
CcTalluu
aynuropus 2-407 JlaGopatopus
«Marepuanoseaenue», « TexHoIorus
KOHCTPYKIITMOHHBIX MAaTEPUAJIOBY

Cneunanu3upoBaHHas MeOelb, 10CKa HACTEHHAs.
MynbTuMenuitHoe 000pyJI0BaHHWE MEPEHOCHOIO
tuna. Becel nabopatopHblie; MydenbHas nedb TUIL
CHO/JI-1.6.2.0.0.8/9-M1; muxpockomnsl (MMY-3,
MBC-2); tBepaomepsr: TP5014; TK-2M; TIL-2M.

ayauropus 2-207 JlaGopatopus Tpu-
Oonoruu

MamrHa TpeHus 11 U3y4EHUs U3HAIIMBAaHUS J1€-
tanien Mmogens MTY-01 ¢ u3mMepuTenbHbIM KOM-
wiekcoMm Zetlab; koMIbroTepu3npOBaHHBIA MHUK-
porBepaomep [IMT-3M-01; npodunomerp moze-
mu 171621; ycTaHOBKH 3JIEKTPOMCKPOBOTO JIETH-
poBanusit UR-121 u BUTI'-4.

IlomemeHus 11g caMOCTOSITCIIbHOMN
PaboThI ¢ BO3MOKHOCTBIO MOJIKJIFOYE-
HUA K ceTu «HTepHeT» u obecrneye-

HUEM JIOCTyIa B AJICKTPOHHYIO WH-

dbopmarmoHHO-00pa30BaTEILHYIO
cpeay Oprnosckoro ['AY (uutanbHbIC
3aJTbI; AJIEKTPOHHO-UH(POPMAITMOHHBIH
0TI HAYYHOUW OMOIMOTEKH; CIIeIH-
aJIbHBIEC aYJAUTOPHUN)

Cnenmanu3upoBaHHass MeOelb, KOMITbIOTEpHAs
TEXHHKA C BO3MOXKHOCTBIO NOJKJIIOYECHUS K CETH
«HTepHeT» M oOecrneueHreM JOCTyrna B DJICK-
TPOHHYIO nH(pOpMAIIMOHHO-00pa30BaTEIHLHYIO
cpeny Opnosckoro ['AY.
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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/
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 oueHKU 3HAHUH 00y4aOUIUXCS

Kpurtepun Hauyuc/IeHUs1 OCHOBHBIX 0AJJIOB MO pe3yabTaTaM TEKYLIero KOHTPOJIsI
3HAHUU
Kpurepnuu onieHKH oT4eTa 10 MOIYJIIO

KoJ1-Bo 0a/1510B, HE00X01H-
MoayJb KoJ1-Bo 0asli10B
MBIX JJISl CAAYHM MOTYJIS
1 0...25 12...25
2 0...25 12...25
Bcero 0...50 30...50

Ortuer 1o IIPAKTHYCCKOMY 3aHATHIO OICHUBACTCA 0...2 bamna.

Kputepun Haunciaenus 1010JTHUTEIbHBIX 02J1JI0B
Kpurepuu olieHKH MHUCHMEHHOM CaMOCTOSITENBHOM paboThl 00yyaromuxcs 0060011aro-
1IEro TBOPYECKOTO XapaKTepa

Kpurepuit Kon-Bo 6amios

[Torumanue comepKaHUsI CaMOCTOSATEILHON pabOThHI, Yepe3 YETKYIO 0.2
bopMyIUPOBKY 1IeJIeH U ee 3a1a4
Hanuuure nnaHa BeINMOJHEHUS] CAMOCTOSITEIbHON pabOThI 0...2
Hanuune TeopeTndyeckux 3HAHUM TPU BBIMOJHEHUU CaMOCTOSITENb-
HOI pabOThI
Hanuune mpakTuyeckux YMEHHWH TP BBHITOJTHEHHH CaMOCTOSITEINb-
HOI pabOThI
Hanuune n popmynupoBka BEIBOJIOB
I'pamMMaTHKa U CTHIIMCTHKA MTUCBMEHHOTO OTYETA 110 CAMOCTOSITEITb-
HOU paboTe
Odopmiienne otuera .
Bcero ..20

AKTHBHOE y4acTHU€ B 3aHSATHUAX, IPOBOJIUMBIX B MHTEPAKTUBHOUN (popme, OlleHUBaeT-
cs1 0...5 Gamos.

5
2
.2
2

Slel e el e

KpuTtepun HaunceHnsi NOOIPUTETBHBIX 0AJII0B

[To pe3ynbratamMm Hay4YHO-UCCIEIOBATEIHLCKON U TBOPUYECKOM pabOThl 00yyaromuiics,
MaKCUMaJlbHO MOXKET HaOpaTh 15, KOTOpble HAUUCISAIOTCS CIIETYIOIIUM 00pa3oM:

— ydacTue B oJluMnuaje — 3 6aia;

— ydacTue B KOHKypce — 3 6aa;

— BBICTYIUICHUE Ha KOH(GEPEHITUH, KPYTJIOM CTOJIC U T.1I. — 3 Oania;

— myOnuKauus ctatbu — 3 6ana;

— BBINOJHEHUE UHANBUAYAJIbHBIX TBOPUYECKUX 3adaHuil — 3 Oarna.

[Tocne npoBeaeHUs: KOHTPOJIBHBIX MEPONPHUIATHI MO MOAYJIIO, NMPENOAABATEIEM BbI-
CTaBJIIETCA PEUTUHIOBAs OLIEHKA, MPEACTABISAIONIAs COO0N CyMMYy PEUTHHIOBBIX OalJIOB,
MOJIyYEHHBIX 00YUYaIOIUMCS Ha TEKYILIEM U pyOeKHOM KOHTPOJIE.

Jlnia momydenust 3a4eta 6€3 cAauu UTOrOBOTO KOHTPOJISA, 00yJaromeMycsi He0OX0a1-
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MO HaOpaTh HE MeHee 55 6aILIOoB.

OOyuaroiuecs, HaOpaBIIKe B XOA€ TEKYIIEro U pyoexHoro KoHTpois, ciayu CP B
TeyeHue cemecTpa ot 35 10 54 GayIoB MO AUCHMILIMHE, 00s3aHbl CaBATh IPOMEKYTOU-
HBI KOHTPOJIb. B IPOTHBHOM cilydae OHU HE TOJy4aloT OIIEHKY «3a4eT» U UMEIOT MPaBo
nepecnarb ee TOJIbKO B MEPUOJ] TOMOIHUTENbHON ceccuu. O0yuaromuecs, HaOpaBIIMii B
cemecTpe MeHee 35 0aiIoB MO U3y4aeMou B ceMecTpe Y4eOHOW AUCIUIUIMHE, HE JIOIyC-
KaeTcs K cAade MPOMEKYTOUYHOI'O KOHTPOJIA MO TAaHHOW AUCIUIUIMHE.

OOyuarommuecs, MOJIyYUBIINM BO BpEMs 3aU€THO-9K3aMEHAIIMOHHOW CECCUU HEYI0B-
JIETBOPUTEIIbHBIE OLIEHKH, MPEJOCTABIISIETCS BO3MOKHOCTD CAATh 3a4€T BO BPEMS JIOMOJI-
HUTEJIbHOU ceccuu (MUHUCECCUU) O€3 MOBBIIIEHUS PEUTUHTOBBIX OAJLIOB.

B cnyuyae HesiBkH 00ydyaromierocsi Ha pyOeKHbIM KOHTPOJb MO YBaXHUTEIbHON MpH-
yyHe (MpHU MPEJOCTABICHUH MOJATBEPKIAOIIMX JOKYMEHTOB), €My pa3pellaeTcs CIaTh
€ro B CPOKH JI0 Hayajia CIeAYyIOIIero pyoekHOro KOHTPOJIs (€CIH 3TO HEsIBKa HAa BTOPOM
pYOEXKHBIN KOHTPOJIb, TOT/IA O Hayajla IPOMEXKYTOUHOTO KOHTPOJIS).

TaOnuia nepecuera B TpaJUIIMOHHBIE OLICHKU

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

3aueT HC3a4YTCHO 3a4TCHO 3a4TCHO 3a4TCHO

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusmu GI'OC BO.
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Pacnpenenenue 6a,1710B

<100 6ax10B

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

U

Pa6ora na 1 kypce

A\ 4

OcHOBHBIE 0aJJIBI 1O pe3ynbma-
mam mexywe20 KOHmpous 3HAHUll
< 60 6aJs0B
-OTYET 10 MOAYIIIO;
-OTYeT IO MPaKTUYECKoil paboTe.

A 4

JlomoJiHUTeIbHbIE 0AJLIBI
no  pe3yrbmamom CamMoCmosmeb-
HOU pabomul u yuacmus 6 — aKmue-
HbIX ¢opmax obyuenus

<25 6aJu10B
-3ammTa  paboTel  0000IIArOIIETro
TBOPYECKOT'O XapaKTepa;
-aKTHUBHOEC y4YaCTHE€ B 3aHATHSIX,
MIPOBOJIMMBIX B aKTUBHOU (hopMme.

A\ 4

IHoompurebHbIe 0AIBI

Ilo pe3yIbmamom HAYYHO-
UCCcne008amenbeKkol U meopyecKkoll
pabomul <15 6annoe

-OJIMMITHA/IBI;

-KOHKYPCBI;

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

-BBIIIOJIHEHUE WHIMBUTyaTbHBIX
TBOPYECKUX 3a/1aHUH.

U

HToroBulii
+ 3a4yerT

< 100 6anyoB
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IMpunoxenue

q)OHI[ OIICHOYHBIX CPEACTB 0 TUCHUIIJIUHE
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1 Ilepeuenv Komnemenyuil ¢ yKkazanuem 3manos ux popmuposanus ¢ npoyecce 0c60eHus 00pa3osa-
menbHOol nPoZpammol

Konmponupyemoie
Koo xonmponupye- Haumenoganue oyenounoz2o cpedcmea
. pasoenvi (memwt) Ypoenu oceoe-
MO KoM MU ouCyuUNIUHbL HUA KOmMnemen 1T
(unu ee wacmu) u ee (pesynomamsi no W I 3 pomexncymou-
dopmynuposka [pesy. eKyuiuil KOHmpoJib Haa ammecma-
pasoenam) yun
[IK-5 — Criocob6en [omyuenne HaHO- [oporoserit TectupoBaHue, OTIETH IO IPAKTHYIC-
BBIOMPATh METOANKU MaTepHaJIOB. CKHUM 3aHATHSIM, KOHTPOJIb BBITIOJIHE-
MIPOBEICHUS IKCIIE- ITpumenenne Ha- HHUE CaMOCTOSTEIIBHON pabOThI
PHMEHTOB U HCHBITA- HOTEXHOJIOTHHA H [ToBbIIeHHBII TectupoBanue, oT4eTHI MO MpakTHde- | OTYETHI O MOAY-
HUl, aHATU3UPOBaTh | HAHOMAaTEPUAJIOB. CKUM 3aHATHAM, KOHTPOJIb BBITIOTHE- M 1, 2 wm/u
UX Pe3ynbTaThl HHUE CaMOCTOSITEIIbHOM paboThI BOIIPOCHI K 3a4eTy
Bricokuit TecTupoBaHue, OTUETHI 10 IIPAKTUYC-
CKUM 3aHATUAM, KOHTPOJIb BBIIOTHE-
HHUE CaMOCTOSITEIIbHOM PabOThI

2 Onucanue noxazameneil u Kpumepues OUeHUBAHUA YPOGHA RPUOOPEMEHHBIX KOMNEMeHY Ul Ha Pa3-
JUYHBIX IMAnax ux hopmuposanus

Koo xon- Koo u naumenoea- Kpumepuu 6 coomseemcmeuu c yposnem oceoenus OIIOI
mponu- HUue UHOuKamopa .
- nopozoeuii (bazo- - . Texnonocuu
pyemoii odocmudicenus ynu- D) (70 noGvIUIEeHNbLI 6bICOKUIL b
_ _ 6ulil) (yooenemeo- OpMUPOBARUA
Komne sepcansivix Komne wmensio) (xopouio) (omauuno)
menyuu menyuit p
IK-5 IIK-5.2. 3Haer co- | MUHUMAaJIbLHO J0NyC- | YpOBEHb 3HAHUI B YpoBeHb 3HaHUI B Jlexuuu, npaktu-

BpPEMEHHBIE TEXHOIIO-
THYECKUE TMPOIIECCHI
TEXHHUYECKOTO 00-
CIY)KUBaHUS  CEJb-
CKOXO3SIMCTBEHHOM
TEXHUKA U Marepua-
JIbI JUIS TIOBBIILIEHMS
HaJCKHOCTH JieTajeH
MaluH W 000pyJI0-
BaHUS; OCHOBHbBIE
HaYYHO-TEXHUICCKHE
npoOIeMbl ®  Tep-
CHECKTHBEI  Pa3BUTHSA
HAHOTEXHOJIOTHHA B
cepe TEXHHUYECKOTO
cepBHca.

THMBIIl ypOBEHb 3Ha-
HHH, TOITYIIEHO MHO-
T'0 HerpyOBIX OIMIHOOK

o0BeMe, COOTBETCT-
BYIOIIEM IpOrpaMme
MOATOTOBKH, JIOITY-
LICHO HECKOJIBKO He-
rpyOBIX OMIHOOK

00BEME, COOTBETCT-
BYIOIIEM TIpOrpaMme
IOJTOTOBKH, 0€3
OIIIHOOK

YeCKHe 3aHATHUS C
HCIIOIB30BaHHEM
aKTUBHBIX NIpHe-
MOB OOy4YeHUS,
CaMOCTOSITeNIbHAS
pabora

TIK-5.5. Ywmeer
00OCHOBBIBATH  pa-
[MOHAIIbHBIE METO/IBI
TEXHUYECKOro  00-
CITy)KUBaHUS; BBIOU-
paTth METOIbl HHCT-
PYMEHTAJILHOTO ~ HC-
CIICIOBAHUSI HAHOCT-
PYKTYp W HaHOMAaTe-
pHAJIOB.

IIpogemoHcTpupoBa-
HBI OCHOBHEIC YMe-
HUS, pEIICHBI THITO-
BEIC 33]1a4U C HETPY-
OBIMHU OLTMOKAMH,
BBITIOJTHEHBI BCE 3a-
JIaHUs, HO HE B IOJI-
HOM 00BeMe

IIpogemoHcTpHpoOBa-
HBI BCE OCHOBHBIC
YMEHHUS, peIICHBI BCE
OCHOBHBIE 33/1a4H C
HerpyObIMH OmHO-
KaMH, BBITIOJIHEHEI
BCE 3aJjaHus B MOJI-
HOM 00BeMe, HO He-
KOTOpBIE C HeJ0ue-
TamMu

[IpogemoncTpupoBa-
HBI BCE OCHOBHBIE
YMEHUSI, pELICHbI BCE
OCHOBHBIE 33J]a4H1 C
OTZAEJIbHBIMU HECY-
LIECTBEHHBIMU HEJI0-
YEeTaMHU, BHIMOJIHEHbI
BC€ 3aJ]aHus B I10J1-
HOM 00BeMe

Jlexuuu, npakTu-
YEeCKHUE 3aHSATHS C
HCIIOJIb30BaHHEM
aKTHBHBIX IIpHe-
MOB 00y4eHHS,
CaMOCTOSITETIbHAS
pabora

TIK-5.8. Bnageer
HaBBIKAMU HCIIOIB30-
BaHUS METOIIOB H
CPEICTB TEXHHYECKO-
TO 00CITy)KUBaHUS
MaluH W 000pyIo-
BaHUS, METOAAMHU
dbopmupoBaHus  Ha-
HOCTPYKTYPHPOBaH-
HBIX TOKPBITHH.

Nmeercs MuHUMAaIb-
HBII HA0Op HABBIKOB
JUISL pelIeHUs CTaH-
JApTHBIX 3ajad C He-
KOTOPBIMH HeJl04e-
TaMH

IIponemoncTpupoBa-
HBI 0230BbIe HABBIKH
IIPU PELICHUU CTaH-
JApTHBIX 3a7a4 C He-
KOTOpPBIMH HEZl04e-
TaMH

[IponemoncTpHpOBa-
HBI HABBIKH TIPH pPe-
IIICHUU HECTaHIapT-
HBIX 3a/1a4 0€e3 OIlIu-
OOK M HEJOYETOB

Jlexuuu, npaktu-
YeCKHe 3aHATHS C
HCIIOJIb30BaHUEM
AKTUBHBIX IpHeE-
MOB 00yUeHUsI,
CaMOCTOSITEIbHAS
pabota
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3 Tunoevie KOHmMPOIbHBIE 3A0AHUA UIU UHBLE MAMEPUATIbL, HEOOX00UMDbBLE 011 OUEHKU 3HAHUIL, YMe-
HUIl, HABBLIKOE U (UU) ONbLIMA 0eAmenbHOCHIU, XaAPAKMePU3yujux 3manst Yopmupoeanus Komne-

meHyuil 8 npoyecce 0C60eHUA
OCHOBHOIL nPogheccuonanbHoll 00pPaA308amebHOI NPOZPAMMbBL

OIIeHO‘lHBIe cpeacrea aJis HpOMe)l(yTO‘lHOﬁ arrecranuu

B pe3yjbTaTre NPpOBECACHUA I[pOMC)KyTO‘lHOﬁ aTTeCTallMi OICHUBACTCH C(l)OpMHpOBaHHOCTL HHIUKaA-

1.
2.
3.

TopoB kommnerennuu [IK-5: TIK-5.2, ITIK-5.5, T1K-5.8
Bomnpocsl k 3a4ety
MO JUCHHUNJINHE HAHOTEXHOJOTHH U HAHOMATEPHAJIBI B CeJIbCKOM X03sIiiCTBE

3aauu Kypca, ero cBs3b C IpYyIrMMH HHKXEHEPHBIMU TUCIUIUIMHAMHU.
OcHoBHbIE TIOJI0KeHUSI HaHOHAyKHU P. DelinMaHa.
Hanorexunonorus no 3. Hpekcnepy u H. Tanuryuu. HoGeneBckue naypeats B 00J1aCTU HAaHOTEX -

HOJIOTHH.

4.
S.
6.
7.
8.

Poub oreuecTBennbix yueHsix. Hayunsie padotsr XK. U. Andeposa.

Kpurnueckue Texnonoruu. Hanounycrpus.

Buasl nanomatepuanoB. Macimitabubiii pakTop.

HckyccTBeHHbIE (CUHTETHUECKUE) HU3KOPAa3MEPHbIE OOBEKTHI.

OObeMHbIE HAHOCTPYKTYpPUPOBAHHbIE MaTepHalibl (METAJIJIbI U CIUIABbI, KEPAMUKa, IEMEHTHI,

KOMITO3UTBI U THOPHU/IBI).

9.

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

VYriaepoaHble HAHOMATEPHAIbl: HAHOAIMA3hbl, YIJIEPOAHbIE HAHOTPYOKH, (pyiiepensl, rpadeH.
XupanabHocTh. HaHOTpYOKM M HAHOKOHYCBI.

IIpupoaHbie HAHOMATEPHUAIIBI.

Cxema nonydenus ¢pysuiepeHoB. DysuiepeHoBa ayra.

30J1b-TeNIb-TeXHOJIOTHH. MeXaHOXUMHSI.

HaHouHxkeHepus NoBEpXHOCTH.

Poccuiickue u 3apy0exxHble TPOU3BOIUTENN HAHOMATEPHATIOB. IX CTOMMOCTb.

TyHHenbHbINH 3P PeKT. ATOMHBINA CHIIOBON MUKPOCKON. TyHHENIBHBIA PacTPOBBI MUKPOCKOII.
Otanbl pa3BUTHS MUKPOCKOIIMUECKON U HAaHOCTTMUECKOM TeXHUKU. CKaHUPYIOLIas 2JIEKTPOHHAS

MHKPOCKOIIH.

TYKIIUH.

18.
19.
20.

21.
22.
23.
24,
25.
26.
27.

Meroas! nccnenoBaHus TOBEPXHOCTH HA HAHOYPOBHE.
HaHoMaHUITYIATOPBI, 30HABI U UX UCIIOIb30BAHKE.
[TpubopocTpoenue 1yisi HAHOMHAYCTPUU. MeTposorusi, CTangapTU3alus U cepTudukarus npo-

HanonnekTpoHnka, KOMIOHEHTHAs 0a3a U yCTPOWCTBA.

Hanorexnonoruu B pOTOHMKE U ONTOZJIEKTPOHUKE, KOMIIOHEHTHast 6a3a U yCTpOMHCTBA.
I'eTepocTpyKTyphl U UX TpuMeHeHUEe. HaHOCBETO MO IBI.

[TprMeHeHre HAaHOTPOLIECCOPOB Ha aBTOTPAKTOPHOM TEXHHUKE.

«IhdexT 6e3pI3HOCHOCTH» U 00pa30BaHNE CEPBOBUTHOM TUICHKH.

OununHasg aHTUGPUKIIMOHHAs 6e3abpa3uBHas oopadotka (DABO) neraneit.

dusngeckre MeTo bl (MArHETPOHHOE, JIA3EPHOE, AIEKTPOHHO-TYIE€BOE HANTBIJICHHUE) OCAKICHUS

CJIOCB HAHOMETPOBBIX TOJIIHH.

28.

XUMHYECKOE U TEPMHUUYECKOE OCAKICHUE AIeMEHTOB (U dy3noHHAs METATUTU3ALUS U IPYTHE

TEXHOJIOTHH).

29.
30.
31.
32.
33.
34.

T.0.).

Jlotoc-3ddexT u camoouyumaronuecs: MOKPHITHS.

HukpeMeHTHBIE, SBOTIOIMOHHBIE U PaJIUKAIbHBIE HAHOTEXHOJIOTUH.

Hanotpubomnorus. be3paz0opHbIii peMOHT TEXHUKU U 000PYyIOBaHUSA.

Hanonpucangku k Toniamsam.

Hanono0aBku kK cMa30uHbIM MaTepuaiaM. PemeTannn3anTsl 1 TeoMoIu(UKaTOPHI.

ABTOXHMMHS HA OCHOBE HAHOMAaTEPHUAJIOB (IIIAMITYHH, TIOJTUPOJIUA, OUUCTUTETH, KOHTUITUOHEPHI U
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35.
36.
37.
38.

be3onacHOCTh HAHOTEXHOJIOTUI JIJIS1 YEJIOBEKA M OKPYKAIOIIEH CPEIbI.

HanorexHosoruu B PACTCHUCBOACTBE U JKUBOTHOBOACTBC.

HanomemOpanb! 1 HAaHOGUIBTPBI, OHOCOBMECTHUMbBIEC MaTEPUAIIbI.

[Iporpamma pa3BuTust HaHOTEXHOJIOTMI B Poccuiickoit @enepanuu. ['ocynapcTBeHHas Kopropa-

oA «PocHaHOY.

39.

[TepcriekTuBBI IpUMEHEHUs1 HaHOTeXHOIorui B AIIK.

KpuTtepuu oneHuBaHus NPU NPOMEKYTOUYHON aTTeCTAUM

I1pu oneHKe cHhOPMUPOBAHHOCTH KOMITCTCHIIMI B X0JIC IPOMEKYTOYHON aTTeCTAllUH YYUTHIBACTCSI
CUCTCMHOCTD, IIOJIHOTA U NPABUJIBHOCTH OTBCTOB OGy‘-IaIOH_[I/IXCSI Ha 5K3aMCHAIIMOHHBIC BOIIPOCHI, CTCIICHDb
HOHMMAaHUS U3y4CHHOT0, YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIMI, YPOBEHb PEUYEBOI0O WU MUCHMEHHO-
ro ohopMIIeHHUS OTBETA

Ouenka Kpurepun oueHnBanus

«3a4YTCHO» BricraBnsercst oOydaromemMycs, KOTOpbI TBEP/I0 3HAET MaTepuail, PaMOTHO U T10

cyliecTBy ero usnaraer. OOyyarolmuiicss He JOIMyCKaeT CYLIECTBEHHBIX HETOYHOCTEH B
0TBeTe Ha BOMPOCHl. COOTBETCTBYIOIINE 3HAHUS, YMEHUS M BIIAJCHUS CPOPMUPOBAHEI B
[1EJIOM [TOJIHOCTBI0, HO COZIEPKaT OT/IeNbHbIE TPOOEIIbI

«HE3AaYTCHO» BricraBnsercs 06yqafomeMycs1, KOTOpI)IfI HC YCBOUII 3HAYUTEILHON YacTH MaTe-

puala, JOMycKaeT CylecTBeHHbIe omuOku. OOyJaronuiicss moka3piBaeT ¢pparMmeHTapHbIe
BHaHMS (MM UX OTCYTCTBHUE), YACTUYHO OCBOCHHOE YMEHHE (WJIH €r0 OTCYTCTBHE), dpar-
MEHTapHOE MPUMEHEHUE HaBbIKa (UJIM €ro OTCYTCTBHE) COOTBETCTBYIOIIMX KOMIIETEH-
1. ClIMChIBAHKE SIBJISIETCS OCHOBAHHUEM JIJISI TTOJTYYCHUS OIICHKU «HE3aUTEHO»

OueHouHble cpeacTBa 1Jd NPpoOBEACHUSA TeKymeﬁ aTTeCTallun

B pe3yJbTaTe MPpOBECACHUSA Telcymeﬁ aTTECTAllMU OLICHUBACTCH C(l)OpMHpOBaHHOCTb HHIUKATOPOB

1.

kommnerennuu [IK-5: IIK-5.2, [1IK-5.5, I1K-5.8

MOAYJIb 1 - [losry4eHne HAaHOMATEPHAJIOB

HazoBute n3BeCcTHBIX pOCCI/II\/JICKI/IX YUYCHBIX, BHCCHIUX HauOOJILIITHNI BKJIaZl B U3YYCHHUEC U PA3BUTUC

HAHOTEXHOJIOTHI.

NGO~ WN

30M?
9.
10.
11.

Poccum.
12.
13.
14,
15.
16.
17.
18.

KTo0 cunTaercsi 0CHOBONOJI0KHUKOM HAHOTEXHOIOTHIA?

[TosicHuTe MOHATHE «MOJIEKYISIpHAsE HAHOTEXHOIOTUs». KTO BiepBble MMEN 3TO MOHATHE?

Korja HaHOTEXHOJIOTHH BIIEPBBIE HAYAIU MPUMEHATHCS B POMBIIIIIEHHOCTH?

B uewm 3akmrouanach 0/lHa U3 IIaBHBIX 33/1a4 UCCIIEI0BAHUI HA HAHOYPOBHE?

Kto siBnsiercst mepBOOTKpBIBaTENEM (PYIIIEPEHOB?

KTo Teopernuecku nmpeackazan U KeM MPaKTUYECKU OBUTH OTKPBITHI HAHOTPYOKH?

Kaxk pacnpensuisroTcst pacxoj sl Ha HAHOTEXHOJIOTHH TI0 OTPaCiIsiM U TTOYeMy HUMEHHO TakuM o0pa-

Kaxos Bxitan Opuka J[pekciiepa B pa3BUTHE HAHOTEXHOJIOTHIL?
['ne 1 xorja BriepBbie ObLTH OOHAPYKEHBI IPUPOIHBIE PYIIEpEHbI?
Ha3o0BuTe OCHOBHBIE HalpaBJICHUS HCCIENOBAHMM MO NMPUMEHEHUI0 HaHoTexHosornii B AIIK

KakoB Hanbomnpmii pa3mep 4acTHIl, OTHOCALINXCS K HaHOMaTepHraiam?

Kaxue Buibl HaHOUACTHUII BBl 3HAETE?

Kaxkue amnorpomnnsie (opMbl yriaeposa Bbl 3HaeTe?

[Touemy HOBas ayutoTpomnHas ¢popMa yriepoja rnoxydnia HazBanue Qyiepena?
Yewm otnuvarotcs QysuiepeHsl oT QymuiepuToB?

KakoBa TonmuHa cepudeckoit 000104ku pyuiepeHa?

Kak 1omKHBI XpaHUTHCS YUCThIE QYIIIEPUTHI U TOUeMYy?

25



19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

JIOB.

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

Kakyro cTpykTypy UMeeT 30J10To# Qyiepen?

Kakyto cTpyKTypy MOXKET UMETh CaMblii HAUMEHBIITNI U3 BO3MOXKHBIX (yJIEpEHOB?

UYro npezcrasiseT co0oil uaeanbHas yriepoaHas HaHOTpyOka?

UeM OTIIMYAIOTCSI CTPYKTYPBI HAHOTPYOOK B BUJIE «PYCCKON MATPEIIKU» U CBUTKA?

Kakune MHOroCoiHbIe CTPYKTYpBI MOTYYHIIM HA3BAHUE JTYKOBUYHBIE CTPYKTYPBI»?

Kakue ocHOBHBIE CITOCOOBI MTOJTyYSHHsI HAHOMATEpUAJIOB BBl 3HAeTe?

Yro npeacraBisieT coboit «dyruiepeHoBas gyray?

Kak mpou3BoaANTCS 0UMCTKA «(PYyIEPEHOBON CaXKm»?

Kakwue raspl npuMeHstoTcsi B KauecTBe «0y(hepHbIX» MPH MOITYyYeHUH (PyITIepeHoB U noyemy?
Kakwue runoressl o0pa3zoBaHus QysiepeHOB BbI 3HaeTe?

JUJ1s 9ero mpoBOJHUTCS IPOIeTypa SKCTPAKIIUN?

Kaxk mpoucxoaut oo6pazoanue dymnepera Cro u3 pymiepena Cgp?

B gem 3akioyaeTcst mpouecc KaTaIuTUIECKOTr0 pa3IokKeHHs YrIIeBOI0POI0B?

HazoBuTe HECKOJIBKO POCCHMMCKUX (PUPM, MPOU3BOIANIMX KOMMEpPUYECKUE MapTUM HaHOMaTepua-

B gewm 3akmtovaercs 3¢ ekt TyHHETUpOBaHuUs?
Kakue cymecTByrOT mpuOOpsI JUIsS MPOBEICHUST CKAHUPYIOIICH 30HI0BOW MUKPOCKOIIUU TTOBEPX-

J71st 4ero mMpUMEHSIIOTCS Pa3InYHbIe METOIbI CKAHUPYIOIIEH 30H10BOM MUKPOCKOTTUU?

UYro siBiIsieTcss OCHOBHBIM pabOYUM OPraHOM MPU CKaHUPYIOIIEH 30H10BOM MUKPOCKOTHH?

Uro npencrasisieT co00il KaHTHIIEBEP?

Kakue orpaHvueHHs] HaKJIaAbIBAlOTCA HA WCCIEJOBAaHUS C NPUMEHEHUEM CKaHUPYIOLIETO TYH-

HEJIbHOTO MUKPOCKOTIa?

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

B yeMm cocTouT npuHIMI paboThl OIMKHENOJIBHOIO JIA3€PHOT0 MUKpOCKona?
Onumure MeTo]| 0’kKe-CIEKTPOCKOIHUH.

B yeM 0c00e€HHOCTH KOHCTPYKIIMY KOMMEPUECKUX HAHOTECTEPOB?

[ToueMy HaHOTPYOKH MOXHO paccMaTpUBaTh KaKk HEKOE CAMOCTOSTEIbHOE COCTOSIHUE BellecTBa?
Yro moxpasymeBaercs MoJ] pa3MepHbIM (PaKTOPOM B ONMCAHUU CBOWCTB HAHOUYACTHILL?
Kaxoe cBO¥CTBO HAHOTPYOOK MOXHO MCIIOJIB30BaTh JIJIsi XPAaHEHUs arpECCUBHBIX Cpef?
YeM 00ycCi0BIIEHBI BEICOKHE IIPOYHOCTHBIE CBOIMCTBA JaMacCKOM cTanu?

Kaxk onpenensiercss auameTp HAaHOTPYOKH?

Yro xapakTepu3yeT yroj CBEpTHIBAEMOCTH?

Kakumu TpubonoruueckuMu cBoiicTBaMH 00J1ajat0T HAHOYACTULIBI?

Kaknmu napameTrpamu onuchIBatOTCS T€OMETPUUYECKHE XapaKTEPUCTUKN HAHOTPYOKH?
Kakue kBaHTOBBIE 3P PEKTHI MPOSBIIAIOTCS HAHOYACTULIAMU?

YeM 00yCII0BIEHBI METAIUTMYECKUE WM MOTYIPOBOIHUKOBBIE CBOMCTBA HAHOTPYOOK?

MOAYJIb 2 - [IpumMeHeHre HAHOTEXHOJIOTMI 1 HAHOMATEPHAJIOB

Mopnyas 2

1.
2.

Typam?

3.

4,
ctu?

5.

Ha xakue TPYIIIBI IIPUHATO IOAPA3ACTIATE U3BECTHBIC B HACTOANIICC BPEMA HAHOTEXHOJIOTHI?
YUem O6yCJIOBJ'ICH MOBBIIICHHBIN HHTCPCC YUCHBIX K IMOJIMMCPHBIM U OMOJIOTHYCCKUM HAaHOCTPYK-

Kakoe mpakTudeckoe mpuMeHEeHUE B HACTOSIIIEe BpeMsl UMEIOT yriepeHbl?
Kakune pa3paboTku Oyaymiero MOKHO OTHECTH K PauKabHBIM HAHOTEXHOJIOTHUSM COBPEMEHHO-

KakoB ko3 duuneHt tpenus B pa3pabOTaHHBIX SIMOHCKUMHU YYE€HBIMU (DyIJIEpPEHOBBIX HAHOMOI-

LIAITHAKAX ?

6.
7.
8.
9.

10.

Kakoe nepBoe ycTpoiCTBO MOJIEKYJIIPHOM HAHOTEXHOJIOTUU CO3/IAHO SITOHCKUMU YYEHBIMH ?
Yrto noapa3zyMeBaeTcsi B HAHOTEXHOJIOTUSIX MO/ MOHATUEM «TE€XHOJOTUU «CBEPXY BHU3Y?
Kakue TexHOJIOTUY B 3JIEKTPOHUKE MPUYT HA CMEHY KPEMHHUEBOU HPbI?

Kakwue nenu cTosaT nepes 31eKTpOHHONW MTPOMBIIITIEHHOCTBIO MUpa?

Kakyro TexHOJI0ruI0 3araTeHToBajla KOMIIaHUS «Seagatey ISl MOBBIIIEHUS IIIOTHOCTH 3alucu?
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11. Yto coboii mpeacTaBiseT TEXHOIOTHUS «yMHOM MBLITN»?

12. Kakue uccienoBaHus IpOBOJATCS B MUPE B 00JIaCTH HAHOTEXHOJIOTHH ¢ ucnonb3oBanuem JJHK?

13. HazoBuTte OCHOBHBIC 00JIACTH MPUMEHEHHS HAHOTEXHOJIOTHI 1 HaHoMaTepuaioB B AITK?

14. B kakux TEXHOJIOTHSX MPOU3BOJCTBA MPOAYKLIUU PACTEHHEBOACTBA MOTYT OBITH MCIIOJIH30BaHbI
HaHOMaTepHabl?

15. Jlns kakux 1eneid MOTyT ObITh MCIIOJIb30BaHbl HAHOTEXHOJIOTUU B TIPOU3BOCTBE MPOIYKIIUU JKH-
BOTHOBOICTBA?

16. Hazoswure npumeps! 3pHEKTUBHOTO IPUMEHEHUSI HAHOTEXHOJIOT U TP IepepaboTKe MPOYKIUH.

17. B 4em cymHOCTh HAHO(PUIBTPALIH?

18. Kakwue pacteHust CliocOOHBI MPOSBIATE «I10ToC-3(PdekT»? B uem oH 3akimtovaercs?

19. Kak onpenensiercsi CTeNeHb YBIXXHEHUS TOBEPXHOCTHU?

20. Kakue pa3paOboTKi OCHOBaHBI Ha MPOSBICHUH «IOTOC-2PdheKTar»?

21. KakuMmu yHUKaJIbHBIMH CBOMCTBAMH 00J1a/1al0T OKPACOYHbBIE MaTepuallbl uid (hacaaoB 3JaHUN Ha
OCHOBE HAHOTEXHOJIOTHi1?

22. B uem 3akmrouaercst npoekT «Lucky Bee» poccuiicko-amepukanckoil kommnanuu «Jlaboparopus
TpUOOTEXHOIOTUN»?

23. B 4em 3akirodaercs TeXHOJIOTHS (UHUIIHONW aHTU(DPUKIMOHHOW Oe3abpa3uBHON 00pabOTKH
(PABO)?

24. Tlouemy ®ABO MOXHO OTHECTH K HAHOTEXHOJIOTUSIM?

25. Kakwue paznoBugnoctd ®ABO n3BeCTHBI B HACTOSIIEE BpeMsi?

26. Jlns KakuX OTBETCTBEHHBIX AeTanei apuraresneil pekomenayercs ®ABO u mouemy?

27. V3 KakuX KOHCTPYKLMOHHBIX MaT€pHaJIOB U3TOTOBJIAIOTCS PabOUYHe HHCTPYMEHTBl YCTPONCTB JUIs
OABO?

28. Kakue OCHOBHbIE KOMIIOHEHTBHI BXOJAT B COCTAaB CHELUAIbHBIX TEXHOJOTMYECKUX Cpel IS
O®ABO?

29. Ha xakux craHkax BelnonHst0TCs onepanuu @ABO, B ueM ux paznuune?

30. Benyrcs mu uccnenoBanus B 00J1acTH (GPUKIIMOHHOTO HAHECEHHS TTOKPHITHH 32 pyOeskom?

31. Ha3oBuTe TEXHOJOTHUYECKUE PEKUMBI (PPUKIIMOHHOTO JIATYHHUPOBAHHUS LIEEK KOJIEHYAThIX BAJIOB.

32. KakoBa a¢pdexruBHOCTE 00padoTKu Aeranelr MmerogoM GABO?

33. Kto oTKpbLT H30upaTeNbHbINA epeHoc Mpu TpeHuH («3ddext 6e3p3HOoCHOCTHY)? B uem 3akiroua-
etcst 3ToT A3 Pext?

34. Tlouemy KomIpeccop OBITOBOTO XOJOJMIBHUKA MOXKET paboTaTh MHOTHE Iofibl 0€3 0TKa30B?

35. Kakue ocHOBHBIE HAIpaBIIEHHs UCCIIEIOBAaHUI M30MPATEIBHOTO MEPEeHOCa P TPEHUH BbI 3Hae-
Te?

36. Yro obmiero ecth B paboTe cycTaBa XHBOT'O OpraHu3Ma M mape TpeHUs ¢ d3PPeKToM n30uparesnb-
HOT0 nepeHoca’?

37. B dgem 3axirouaercs Tak HazpiBaeMblii CVD-MeTon MomuduKanmm apMUPYIOIIHX BOJIOKOH?

38. B uem 3akmouaercs npuHuunuansHoe ommnune CVD-merona ot PVD-MeTona Hanecenust HaHO-
ITOKPBITHIA?

39. UeMm oObscHSETCA pa3HUIA B pecypcax BOCCTaHOBIIEHHBIX ¢ mpumeHeHneM CVD-merona u ce-
PUHHBIX MOJIINITHUKOB?

40. [lng kakux 1esei mpuMEeHsI0TCSI HAHOMAaTepHalIbl B AJIEKTPOJIUTUYECKH: TOKPHITUAX?

41. TlosicHuTe MexaHU3M 00pa30BaHUS KOMIO3UIIMOHHOTO TambBaHudeckro mokpeitus (KI'TI) ¢ uc-
M0JIb30BaHUEM HAHOJAUCIEPCHBIX YaCTHUII.

42. Kaxoe BIHsSHUE OKa3bIBAIOT HAHOIUCIIEPCHBIC MAaTepUAIIbl HA CBOMCTBA MTOKPHITHIA?

43. TlosicHUTE OTJIMYHE CTPYKTYPhI TAJIbBAHUYECKOTO0 U KOMIIO3UITHOHHOTO XPOMa.

44. KakoBa 3(p(GeKTUBHOCTh IPUMEHEHHS] HAHOPAa3MEPHBIX MaTepUAIOB U KOMITIO3ULIMOHHBIX raJibBa-
Hudeckux mokpeiTusx (KI'TI) neraneit mammn?

45. Kaxkosa 3((peKTHBHOCTh HaHOAIMA3HBIX MMOKPBITHI TI0 U3HOCOCTONKOCTH?

46. Jlng Kakux 1esei NpuMEHSI0TCS HAaHOMaTepHallbl B Ka4eCTBE MPUCAIOK K TOIUIUBY?

47. B ueM 3akirouaeTcss MEXaHU3M JICUCTBUS METAUNIMYECKUX HAHOMATEPHAIOB?

48. UYro Takoe GpeppoleHbI U AT Yero OHU MPUMEHSIOTCS?

49. Kakue npucajkyd Ha OCHOBE HAHOMATE€pPHAJIOB BbI 3HAETE?
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50. Kaxkora 3¢(heKTHBHOCTh TPUMEHEHHUS MTPUCATIO0K K TOTUIMBY Ha aBTOMOOHMIIBHON TeXHUKE?

51. Kakue peMOHTHO-IKCIIITyaTallMOHHBIE NPENapaThl IPUMEHSIIOTCS B CMa30UHbIX MaTepuanax ajs

BOCCTAHOBJICHHUS Y TIOBBIIIEHUS U3HOCOCTOMKOCTH MOBEPXHOCTEN AeTaneii?
52. Kakoit MmexaHu3M aeiictBus npupadorouHo npucanku «Kmacrep-M»?
53. IlosicHuTe MEeXaHU3M JIEHCTBHSI HAHOPA3MEPHBIX METAIIJICOICPIKAIIMX MAaTEPHUATIOB K CMa30YHbBIM

MaTepHraiam.

54. KakoBa 3eKTUBHOCTh IPUMEHEHHS] HAHOMATEPUAIOB K CMAa30YHBIM MaTepuaiaMm MpH dKCIUTya-

Taly MaluH?

55. 3a cuer vero mocruraercs 3PpPEKTHBHOCTh METAJUIOTUIAKUPYIOIIUX HAHOMATEPUAIIOB?
56. KaxoB 3¢ (heKT HaHOTEXHOJIOTMYECKUX JT00aBOK B MOTOPHBIC Macya?
57. Kakue noTeHIMaIbHBIE YTPO3bI 71 YeIOBEKa 3aKII0YAI0TCS B PA3BUTHH HAHOTEXHOJIOTHIA?

58. Yro npencraBiseT cOOON KOHIICTIIUS «CEPOU CITU3M»?

59. Kakyto ormacHOCTh MOTYT HECTH pa3paboTKa M U3TOTOBICHHE acceMOIepoB?
60. Ha3zoBute OCHOBHBIC BH/IbI BO3JCHCTBHS aBTOTPAKTOPHOW TEXHUKH Ha MPUPOIHYIO Cpeny.
61. KakoB npuHIum paboThl HEHTPAIU3aTOPOB OTPAOOTABIINX T'a30B AU3EIs?

Kpurepuu onenku (B 6ayax):

- 9 0aJII0B BBICTABIISETCS O6y‘IaIOHIeMYC$I, €CJIM OH OTBCTHJI IPABUJIBHO HaA 6 BOIIPOCOB;

- 10 6am10B BBICTABIISIETCS OOYUYAIOIIEMYCs, €CJIM OH OTBETHJI IPABUIIHHO HA 7 BOIIPOCOB;

- 11 GaytoB BBICTABISAETCSI O0YYAIOIIEMYCs, €CIIM OH OTBETHII IPABIIILHO HA 8 BOIIPOCOB;

- 136am10B BBICTaBIISIETCS 00YYAOMIEMYCS, €CJIM OH OTBETHJI IPABUIBHO HA 9 BOTIPOCOB;

- 15 GaIoB BBICTABIIAETCSA 06y‘laIOIJ_[CMYC${, CCJIM OH OTBCTUJI ITPABUJIBHO Ha 10 BOIIPOCOB.

4 Memoouueckue mamepuasst, onpeoensaoujue nPoyeodypvl OUEHUBAHUA 3HAHUI, YMEHUIL, HAGbLIKOE U
(unu) onvima deamenvHOCMU, XaAPAKMEPUIYIOUWUX IMANDBL POPMUPOBAHUA KOMNEMEHUUTL

KpHTele/l HAYMCJIEHHUS OCHOBHBIX 0aJ/1JIOB 110 pe3yjJbTaTaM TEKYIIECT0 KOHTPOJIsA 3HAHMH

KpI/ITepI/II/I OLICHKH OTYCTA 110 MOIAYJIHO

Moy Ko1-B0 Ga/LI0R Koa-Bo 0a10B, HE00X0aHU-
MBIX JIJIs1 CIa4¥ MOJYJIsI
1 0...20 12...20
2 0...15 9...15
3 0...15 9...15
Bceero 0...50 30...50

Ortuet 1o MPAKTUYICCKOMY 3aHATHUIO OICHHUBACTCA 0...2 Gama.

KpnTepml HaAYUCJICHUA NOIOJHHUTECIbHBIX 0ajL10B

Kpurepun omeHKHM MUCHMEHHON CaMOCTOSITEIBHON pabOThl 00ydaromuxcs 0000NIArOIIEeTo TBOpUe-

CKOTO XapakTepa

Kpurepuit Kon-Bo 6annos
[Tonumanme conepxaHus CaMOCTOSATENIbLHONW PabOThI, Uepe3 YeTKyIo (hopMy- 0.2
JIMPOBKY TIeJIeH 1 ee 3a/1aq

Hanuyne niiana BBIIOJHEHUS CAMOCTOSITENIbHON pabOThI 0...2
Hannure TeopeTndecknx 3HAaHUW TPU BBITOJTHEHUH CAMOCTOSITENTLHON pado- 0.5
TBI

Hannune npakTideckux yMEHHUH TIPH BBITOJTHEHUH CAMOCTOSITENTLHON pabo- 0.5
TBI

Hanuyne u popmynupoBka BEIBOJIOB 0...2
I'paMmaTnka ¥ CTHIMCTHKA MICBMEHHOTO OTYETA [0 CAMOCTOSATENIFHOM pa- 0.2
60Te
Odopmnenue orueta 0...2
Bcero 0...20
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AKTHBHOE y4acCTHe B 3aHATHUAX, POBOJANMBIX B MHTEpaKTUBHOU (popme, oneHuBaeTcs 0...5 6amios.
Kpurepun HaYuCIeHUSA MOOIPUTEIbHBIX 0aJ1JI0B

[To pe3ynbpTaTaM Hay4HO-UCCIIEOBATEILCKON M TBOPYECKOM pabOThl, 00yUAIONIHIICS MaKCUMAIbHO
MOKeT HabpaTh 15 6anioB, KOTOPbIE HAUUCISIFOTCS CIEAYIONUM 00pa3oM:

—ydJacTue B oJluMIinaje — 3 Ganna;

—ydJacTue B KOHKypce — 3 Oania;

—BBICTYIUICHUE Ha KOH(EepEeHIUH, KPYToM CToJie U T.Il. — 3 Oasia;

—nyOuKanus cTatb — 3 6asia;

—BBINOJIHEHNE UHAUBHIyaIbHBIX TBOPUYECKUX 3a/laHuil — 3 Oasia.

[Tocne mpoBeneHUs: KOHTPOIbHBIX MEPONPUATUN MO AUCHUIIMHAPHOMY MOJAYIIO, MPErnoiaBaTreiemM
BBICTABJISIETCSl PEHTUHIOBAs OLIEHKA, PEACTABIISIONAasl cCo00i CyMMy PEHTHHTOBBIX 0allJIOB, MOJYYEHHBIX
oOyJaromuMcs Ha TeKyIIeM KOHTPOJIE.

Jlia nonydeHus 3adyera 0e3 cllauyd UTOrOBOI'O KOHTPOJIs, 00yyarouemMycs HeoOXOAUMO HaOpaTh He
MeHee 55 0anos.

O6yuatromuecs, HabpaBIlIke B X0JI€ TEKYIIEro U pyoekHOro KOHTpoJs, caaun CP B TeueHue cemecT-
pa ot 35 1o 54 6anoB MO JUCIHUILIMHE, 00S3aHbI CIaBaTh MPOMEKYTOYHBIH KOHTPOJIb. B mpoTHBHOM ciy-
Yae OHU HE MOJIyYaloT OIEHKY «3a4eT» U UMEIOT MPaBO MepecaaTh €e TOJIbKO B MEPHOA JONOTHUTEIbHOM
ceccun. OOyuaromuecsi, HaOpaBIIMii B cemecTpe MeHee 35 OalloB MO M3ydaeMoil B cemecTpe y4deOHOi
JMCLIUIUIMHE, HE IOIYCKAETCs K C/1ade MPOMEKYTOYHOTO KOHTPOJIS IO JAHHOW JUCIUTUINHE.

OOyuaromuecs, MOJYYHUBIIUM BO BpeMsl 3a4ETHO-IK3aMEHAIIMOHHON CECCHH HEYAO0BIETBOPUTEIILHbBIE
OLIEHKH, TPEIOCTABISACTCS BO3MOKHOCTh CIIATh 3a4€T BO BPEMs JOMOJHUTEIBHON cecCHH (MUHH CECCHH)
0€3 MOBBIIICHUS PEUTUHTOBBIX 0AJIOB.

B cnyuae HesiBkU 00y4aromierocs Ha pyOeKHbII KOHTPOJIb 10 YBaXHUTEIbHON pUuuHeE (MIpU Ipeaoc-
TaBJICHUU MOJTBEPKAAIOUINX JOKYMEHTOB), €My pa3pelIaeTcsl C1aTh €ro B CPOKHU JI0 Hayaja CIEIYIOLIEro
PYOEKHOTO KOHTPOJIS (€CTIM 3TO HEsBKa Ha BTOPOW pyOeKHBIN KOHTPOIb, TOT/IA 10 Hadaixa IMPOMEXYTOY-
HOT'O KOHTPOJIS).

Ta6Jmua rnepecucTa 0aioB B TPAAUIIUOHHBIC OICHKHA

BanbHas ouenka 0..54 55...69 70...84 85...100

3auer HE3a4YTCHO 3a4YTCHO 3a4YTCHO 3a4TCHO
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Pacnpenenienne 6a/10B

Pesynbrupyromuii 6ai 3a paboty Ha 1 Kypce ¥ Ha UTOTOBOM 3aueTe

<100 6an10B

Y

Pabora na 1 kypce

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

< 60 6a/10B

-OTYET [0 MOAYIIIO;

-OTYET 0 MPAKTUYECKON padoTe.

v

JlonoJIHUTEIbHbIE 0AJLIbI

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

< 25 6annoB

-3amUTa  paboThl  0000IIArOIIETro
TBOPUYECKOTO XapaKTepa;

-aKTUBHOE y4YaCTHE B 3aHATHSIX,
MIPOBOJIMMBIX B aKTHBHOU (hopMe

A 4

I[HoompurebHbIe 0aIBI

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

-OJIUMITHA]IBI,

-KOHKYPCBI;

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

-BBINIOJIHEHUE WHIMBUIYaJIbHBIX
TBOPYECKUX 3aIaHUH

Y

+ 3a4er

HTorosnIii

<100 6a110B

30



JIUCT PETUCTPAIIMUA U3SMEHEHU

Homep Texker usmMeHeHust IIpuka3, npoToKoJI 3aceaHus YYeHO-
M3MeHEeHHUsI I0 COBETa YHHMBEpPCUTETA
Ne JaTa
1 Buecenbt u3menenuss B| IIpotokom Ne 12 29.06.2021r.

nyHKTHI 5, 7, 8, 10 paboueit
IPOTPaAMMBI




5 [lepeyeHb y4eOHO-METOAUYECKOr0 o0ecredeHHs ISl CAMOCTOSATEIbHOH pado-
ThI 00y4AK0IIMXCH M0 JUCHUILIMHE (MOIYJII0)

OOyuvaromuiicss ~ UMeeT  HEOTrPAaHWYEHHBIH  JOCTYm K  MH(QOPMAIOHHO-
o0Opa3oBaTeIbHOM cpene YHHUBEPCHUTETA. - Pexum JIOCTyTIa:
http://do3.orelsau.ru/subject/index/card/switcher/programm/subject id/1156.

1. ®enopenko, B. ®. HanotexHOIOTMM ¥ HAHOMATEpPHUAJIbl B arpONPOMBIIUIEHHOM

komruiekce / B. @. denopenko. - noc. [IpaBnunackuii : Pocundopmarporex, 2007. - 96 c. -
ISBN 978-5-7367-0603-7. - Tekct : anekTpoHHBINA // JlaHb: 371€KTPOHHO-OMOIMOTEYHAS

cucrema. - URL: https://e.lanbook.com/book/104353 (nara oopamienus: 06.02.2021). - Pe-
KM O0CTyIa: JIA aBTOPHU3. ITOJIL30BaTEIICH.

2. HanorexHojoruu ¥ HaHOMAaTepUalbl B arpouHkeHepuu: yueb. mocoome / M.H.
Epoxun [u np.] ; mox o6mi. pea. M. H. Epoxuna. - M. : ®I'HY "Pocundopmarporex",
2008. - 300 <c¢. Curner  xpanenus: a6.1, w3, VYJAK- 539.19:631.3+
539.19:620.22:631.3](075.8)  Ilom. wum.- 53  Kar. wHAE-  539.19:631.3+
539.19:620.22:631.3](075.8).

3. CrapoctuH, B. B. Marepuanbl © METOIbI HAHOTEXHOJIOTHH : y4eO. mocobue / B.B.
Crapoctus ; nox obmr. pea. JI. H. I[Tatpukeesa. - 2-e u3a. - M. : BU-HOM. JlaGopaTopus
3Hanui, 2010. - 431 c. : w1 - (Harnorexuonorun). - ISBN 978-5-9963-0346-5. Curnel xpa-
Henus: ao0.1, u3, YJIK-620.3(075.8) IMon.uua.-62 Kar.uug.-- 620.3(075.8).

7 IlepevyeHb OCHOBHOI M JONOJTHUTEIbHON Y4eOHOM JUTEpPaTypbl, HEOOXOAUMO
JJIS1 OCBOCHHUS THCHUIIJIMHBI (MOIYJIA)

a) ocHosHas

1. Poros, B. A. TexHoyiorus KOHCTPYKIMOHHBIX MaTepuaynioB. HaHoTexHoyioruu :
y4ueOHuK 1715 By30B / B. A. Poros. - 2-e u3a., nepepad. u gom. - Mocksa : M3gaTenscTBo
FOpaiit, 2017. - 190 c. - (ABTopckuii yuebnuk). - ISBN 978-5-534-00528-8. - Tekcr :
anekTpoHHbi  //  OOpazoBarenpHas  1atdgopma  FOpaiir  [cait]. -  URL:
https://urait.ru/bcode/398957 (nata oopamenus: 06.02.2021).

2. JlozoBckuii, B. H. HanorexHonorust B 35ieKTpoHUKe. BBeIeHNE B CIICIIUAIBHOCTD :
yueoHoe rmocodue / B. H. JlozoBckuii, I'. C. Koncrantunosa, C. B. JIo3oBckwii. - 2-¢ u3.,
ucnp. - Cankr-IlerepOypr : Jlans, 2008. - 336 c. - ISBN 978-5-8114-0827-6. - Tekcr :
ANEeKTpOHHBI  //  Jlamp  :  anekTpoHHO-OuOnuoreyHas  cucrema. -  URL:
https://e.lanbook.com/book/232 (nara oOpamenus: 06.02.2021). - Pexxum moctyna: s aB-
TOPHU3. NOJIb30BATENEN.

3. Benenne B HaHoTexHoOJIOTHIO : yueOHuK / B. M. Mapronun, B. A. XKa6pes, I'. H.
JlykesanoB, B. A. Tynuk. - Cankrt-IlerepOypr : Jlans, 2012. - 464 c. - ISBN 978-5-8114-
1318-8. - Tekcrt : snexkrpoHHbIN // JlaHb : 37MeKTpoHHO-OMOMMOTeUHast cuctema. - URL:
https://e.lanbook.com/book/4310 (mata obpamienuns: 06.02.2021). - Pexxum goctyma: s
aBTOPU3. MTOJIb30BATEIICH.

6) oononHumenvHas


http://do3.orelsau.ru/subject/index/card/switcher/programm/subject_id/1156
https://e.lanbook.com/book/104353
https://urait.ru/bcode/398957
https://e.lanbook.com/book/232
https://e.lanbook.com/book/4310

1. A6pamuyk, H. C. Hanotexnonoruu. A30yka s Bcex : yuebHoe nocodue / H. C.
A6pamuyk, H. C. ABnmomenko, A. H. bapanoB. - 2-e u3n., ucnp. u jgom. - Mocksa :
OU3MATIIUT, 2009. - 368 c. - ISBN 978-5-9221-1048-8. - TekcT : anekTpoHHbI // JlaHb
: ANIEKTpOHHO-OMOMMoTeuHas cuctema. - URL: https://elanbook.com/book/2664 (nata 06-
pamenus: 06.02.2021). - Pexxum gocrtyna: it aBTOPHU3. MOJIb30BaTENCH.

2. MeTopl MOTy4YeHHs M UCCIIEIOBaHUS HaHOMATEepUaaoB U HAaHOCTPYKTyp. Jlabopa-
TOPHBIA MPAKTUKYM MO HAHOTEXHOJOTUAM : ydeOHoe mocobue / E. JI. Mummuna, H. D.
[epctiok, A. A. EBnokumos, B. O. Bansanep ; mog pepakuueit A. C. Curosa. - 5-¢ u3. -
Mockaa : JTaboparopwus 3nanmii, 2017. - 187 c¢. - ISBN 978-5-00101-473-7. - Tekcr : amek-
TpoHHsld  //  Jlasb : AJNIEKTPOHHO-OUOIMOTEYHAsT  CUCTEMa. - URL:
https://e.lanbook.com/book/94113 (mata obpamenus: 06.02.2021). - Pexum moctyna: st
aBTOPH3. MOJIB30BATEIICH

3. Hanomarepuansl. Hanotexnonoruu. Hanocuctemuas Ttexauka. MupoBbie JTOCTH-
xenus 3a 2005 rox : coopuuk / moxa pen. [LI1. Manbsuesa. - M.: Texdochepa, 2006. - 152
C.

- (Mup marepuanoB u Texnonorui). - ISBN 5-94836-085-7. Curnbl xpanenus: a6.3, us,
YIK-- 539.19(06) ITom.uuna.-- 53 Kat.muam.-- 539.19(06)

4. HanoHayka ¥ HaHOTEXHOJIOTMH. DHIMKIIONEIUsI CUCTEM KHU3HEeoOecreueHus / II1.
copen.: O.0. Apagenskapum u Jp.; nep.: H.H. Bexpucrenko u ap. - M.: MATUUCTP-
I[TPECC, 2009. - 991 c.: un. - ISBN 978-5-89317-224-9. Curnel xpanenus: coo, Y JIK--
001-022.532+ 501-022.532](03) Ilomunm.-- 001 Kar.mag.-- 001-022.532+ 501-
022.532](03)

5. HaHOYJIEKTPOTEXHOJIIOTUH B CEIIbCKOM XO3SIICTBE: MaTepHalibl HAyd. -TEXH.
cemurapa (®I'OY BIIO MI'ANY wum. B.II. I'opsukuna, 12-13 gexabps 2006 r.) / mox
obur. pea. U. ®@. bopoauna. - M. : ®I'HY "Pocundopmarporex", 2006. - 116 c. Curmisl
xpanenus: a6.3, DUO, YJK- 631.371:621.3-022.532 Ilom.uum.-- 631.37 Kar.unam.--
631.371:621.3-022.532

6. PeIHOK HaHO: OT HAHOTEXHOJIOTUH - K HaHOMIpoayKTaM : moj pen. I'. JI. Azoesa /T
JI. Azoes [u ap.]. - M. : BUHOM. Jlaboparopus 3uanuit, 2011. - 319 c. : un + 1 21eKTpoH.
ont. auck (CD-ROM). - (HanorexHnonoruu). - ISBN 978-5-9963-0421-9. Curnsl xpaHe-
Husa: a6.3, u3, Ilomwmum.-- 65.5 Karwmumg.-- 65.5+ 65.9(2Poc)]-551 BBK-- 65.5+
65.9(2Poc)]- 551

7. CrnoBapb HAaHOTEXHOJIOTHYECKUX U CBSI3aHHBIX C HAHOTEXHOJIOTUSMH TEPMUHOB :
cnoBaps / moxa pemaknuen C. B. Kamroxxaoro. - Mocksa : ®USMATIINUT, 2010. - 528 c. -
ISBN 978-5-9221-1266-6. - TekcT : anekTpoHHbI // JlaHb : 3MeKTpoHHO-OMONIHOTEeYHAs
cucrema. - URL.: https://elanbook.com/book/59750 (nata ooparmenus: 06.02.2021). - Pe-
UM JIOCTyIa: ISl aBTOPU3. MOJIb30BATENCH.

8. Martioxun, C. WM. KanamupoBaHwe HWOHOB B VYIJIEPOJHBIX HAHOTPyOKax
[DnextponHbIii pecypc]: monorpadus / C.U. Matroxun, C.1O. I'pummna. - Open: U3a-Bo
Open I'AY, 2008. - 1 anektpon. ont. auck (CD-ROM). Curnsr xpanenus: U0, YV JIK--
539.19:537.534.1 IMon.mua.-53 Kar.uuna.-- 539.19:537.534.1

8) nepuoouueckue u30anus
1. Kypnan «BecTHuk arpapHou HayKm». Pexum IOCTyTa:
http://ej.orelsau.ru/archive/arkhiv/ (nara oopamenus: 02.02.2021 - OTKPBITBIN TOCTYI).



https://elanbook.com/book/2664
https://e.lanbook.com/book/94113
https://elanbook.com/book/59750
http://ej.orelsau.ru/archive/arkhiv/

2. Joctmwkenns Hayku u texauku AIIK. - M., 2006-2020, 1-12 (B rox).

3. Texuuka u obopynoBanue aus cena. - [lpapaunackuit, 2005-2020, 1-12 (B roxn).

4. XXypuan arpomenemxkepa «HoBoe cenbckoe xo3silcTBo». Pexum mpocryna:
https://www.nsh.ru/ (nara oopamenus: 02.02.2021 - OTKPBITHII 10CTY).

5. XKypnan  «ArporexHuka U  SHeprooOecrmeueHue». Pexum — gocryna:
http://www.agrotech-orel.ru/ (nara oopamenus: 02.02.2021 - OTKpPBITBIN TOCTYII).

6. Hayunsrii KypHaI MOJIOJBIX YYEHBIX. Pexxum JIOCTyTIa:
http://www.orelsau.ru/science/vypuski/ (mata oOpamenus: 04.02.2021 - OTKpBHITBIH J0-
CTyM).

8 [Ilepeuenr pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«AHTEpHET?, HEOOXOAMMBIX /1151 OCBOCHM S JUCHUILINHBI (MOTYJIs1)

1. MunucTepcTBO cenbckoro xossiicra P®. Pexxum poctyma: WWW.MCX.rU (nata

obpamenus: 03.02.2021 - OTKPBITHIN TOCTYII).

2. Hayunas snextponHas Oubnmoreka KubepJlenmnka. Pexxum mocrtyma: http:
Ilcyberleninka.ru (nata oopamenwus: 02.02.2021 - OTKpPBITBIHA JOCTYII).

3. DOBC wmsnarennbctBa «Jlauby. Pexxum mocryma: http://e.lanbook.com (Heorpanu-
YEHHBIN JOCTYII).

4, Hammonanbueiii  mudposoit  pecypc PYKOHT. Pexum  nmocrymna:
http://www.rucont.ru (HeorpaHHYEHHBIH JOCTYII).

5.  DnektpoHHas OuGnuorteka wu3matensctBa «IOPAWT». Pexum moctyma:
https://urait.ru/ (HeorpaHUYCHHBIH JOCTYII).

6. DOBC «IPRbooks». Pexxum noctyma: http://www.iprbookshop.ru (reorpanuden-
HBIN JOCTYII).

/.  Hayunas »osnexktponHas OubOmuoreka eLIBRARY. Pexum gocrtyna:
https://elibrary.ru (mara oopaimenus: 04.02.2021 - OTKpPBITBIH TOCTYII).

8. POCHAHO. Pexum poctyma: https://www.rusnano.com (mata oOparmeHus:
03.02.2021, OTKpBITHII 1OCTYII).

10 ITepeyenb MHPOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMbIX IMPH OCYIIECTB-
JIECHHM 00pa30BaTeJbHOI0 MpoLecca Mo AUCHUILIMHE (MOAYJI0), BKJIKYAS MepeYeHb

NPOrpaMMHOIo odecrieyeHnsl U HHPOPMAUMOHHBIX CIIPABOYHBIX CHCTEM
Cucrema aBroMatuzanuu yueoHoro nporecca: 1C: Yausepcuret [IPOD.

Cucrema nucraHironHoro ooydenus: eLearning Server 4G.

CB0OOHO pacmpocTpaHsieMoe NporpaMMHOe obOecrieyeHue, B TOM YHCIE OTeye-
cTtBeHHOTro Tipom3BojicTBa: PDF24 Creator - Penaktop nmudpoBeIX TOKYMEHTOB CTaHAapTa
PDF na koMmmbloTepax ¢ omneparronHoi cuctemoit Windows; 7-Zip - cBoOomHbIN (aiiio-
BoIii apxuBarop; Google Chrome - wunrepHer-Opaysep; SHaekc.bpaysep - uHTEpHeT-
opay3zep (Poccuiickoe I10); AIMP - aynnonpourpeiBarens (Poccuiickoe I10).

CoBpemeHHbIe NpodeccuoHaNbHbIE 0a3bl JAHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC
CHCTEMBI:

1. ABTOMaTI/ISI/IpOBaHHaH CIIpaBOYHas CUCTEMaA «Cenbpxo3TexHUKay. Pexxum AO0CTyIIa:
https://partner-ufo.ru/proekty/selkhoztekhnika.html (HeorpaHuueHHBIN AOCTYII).



https://www.nsh.ru/
http://www.agrotech-orel.ru/
http://www.orelsau.ru/science/vypuski/
http://www.mcx.ru/
http://e.lanbook.com/
http://www.rucont.ru/
https://urait.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
https://www.rusnano.com/
https://partner-ufo.ru/proekty/selkhoztekhnika.html

2. DOnexkTpoHHO-0MbMMoTeuHas cuctema M3narensctBa «Jlanb». Pexxum pocryna:
http://e.lanbook.com (HeorpaHU4EeHHBIH TOCTY).

3. NudopmarmonHo-crpaBounas cucreMa «Texskcmept». Pexum mocrtyma:
https://cntd.ru/ (HeorpaHUYCHHBIHN TOCTYII).
4, ABTOMaTH3MpOBaHHAsA HHPOPMAIMOHHO-OnOMroTeyHas cucreMa MARK-SQL-

Internet. Pexxum moctyna: http://80.76.178.135 (HeorpaHMYEHHBIN JTOCTYII).

Omneparnmonnas cuctema: Microsoft Windows XP Prof, x64 Ed./ Microsoft Win-
dows Server Enterprise 2003 R2 Russian Academic/ Microsoft Windows Vista Business
Russian Upgrade Academic/ Microsoft Windows 7 Professional/ Microsoft Windows
Server Standard 2012 Russian Academic/ Microsoft Windows Server Standard 2012 R2
Russian Academic OLP/Microsoft Win SL 8.1 Russian Academic Bepcus 8.1/ Microsoft
Win SL 8.1 Russian AcademiCT OLP Bepcus 8.1/ Microsoft ® WINHOME 10 RussTan
AcadOmTc.

[MTakeT oducHbx npunoxenuii: Microsoft Win SL 8 Russian Academic / Microsoft
Windows Professional 8 u 8.1/ Microsoft Office Professional Plus 2007 Russian Academ-
ic/ Microsoft Office 2010 Standard/ Microsoft Office 2013 Russian Academic, cranaapr.

Cucrema ynpasnenust npoekramu: Microsoft Project 2007 Russian Academic. Bek-
TOPHBIA TpadUIECKUil pelakTop, peAakTop auarpamm u Onok-cxem s Windows: Mi-
crosoft Visio Standard 2007 Russian Academic. AHTHBHpYCHOE NPOrpaMMHOE obecrieye-
nue: Kaspersky Endpoint Security mis 6usneca - Ctangaptabiid Russian Edition.



http://e.lanbook.com/
https://cntd.ru/
http://80.76.178.135/
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