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1. enn u 3a1a4u IMCHUILUIMHBI, MECTO JUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/bHOi
NPOrpaMMblI

Lenbto sBIIsIETCS: 1aTh NMPEACTABICHUE O MPEACTBHBIX BO3MOXKHOCTSIX MHUKPOTEXHOJIOTHH, 00
OCHOBHBIX HAIIPABIICHUSAX pPa3BUTHS COBPEMEHHOW HAHOTEXHOJOTHWH, O MaTepualaX M METoJax
HAaHOTEXHOJIOTUA TPUMEHHUTEIBHO K CO3JaHHUI0 DJIEMEHTHOW 0a3bl HAHOXIEKTPOHHKH, KBAHTOBBIX
puOOPOB U YCTPOUCTB.

3amaun AUCHUILTMHBI COCTOAT B MPUOOPETEHUHN CTYICHTAMU 3HAHUM, YMEHHS U OTIPENICIIEHHOTO
OTIBITA TI0 COBPEMEHHBIM MaTepHaliaM U TEXHOJIOTHSIM.

Huctunnuua b1.B.JIB.01.02 «HoBble Marepuanbl» BXOJIUT B JUCHUIUIMHBI TIO BBIOOPY
00pa30BaTeNIbHON MpOrpamMmsl.

TpaexTopust GopMHUpPOBaHUST KOMIETEHITUH BBIJCTSET 3TAbl (GOPMUPOBAHUS B COOTBETCTBUH C
y4eOHBIM IIJIAHOM, IIPU 3TOM COOII0AAETCS MPUHIIUIT HApacTaOIIEH CII0KHOCTH.

OCHOBHBIMU dTanamMu (OPMHUPOBAHUS KOMITETCHIIMH TPU HM3YyYCHUW AUCHUIUIMHBI «HOBBIE
MaTepHallbl» SBIISIETCS MOCIENIOBATEIbHOE HW3YUEHHE COJIEPIKATeNIbHO CBSI3aHHBIX MEXIY COO00M
pa3nenoB (TeM) IUCHMIUIMHBL. M3ydeHuwe Kaxzaoro paszjaena (TeMmbl) MpearnoJiaraeT OBJaJCHUE
o0yJaromuMuUCsT HEOOXOTUMBIMH KOMIIETEHIIMSMHU. Pe3yipTar aTrecTanud OOydJalomMXcs Ha
pa3MYHBIX dTanax (GOPMUPOBAHHS KOMIIETECHINH MOKA3bIBAECT YPOBEHH OCBOCHHS KOMIICTEHITHI.

Nzyuenne mucrmruimabel «HoOBBIE Marepuanbl» OCHOBBIBACTCS Ha 3HAHUSX, ITOJYYEHHBIX
CTYICHTAMH TPH W3YYCHUW JUCHUIUTHH: MarepuanoBereHne. TeXHOJOTHS KOHCTPYKIIMOHHBIX
MaTepuasioB, YueOHas IPaKTUKA.

[lonmyueHnHble 3HAHMS, YMEHHUS, HABBIKM HCIOJB3YIOTCS CTYACHTAaMH B Ipolecce U3YyuYCHHA
TAKMX JUCHUIUIMH, Kak: OpraHu3anusi TUIEPCKOM M TOProBou naesTenbHOCTH npennpustuii TC. u
rocy/lapCTBeHHAsi UTOTOBasl aTTECTALIUSL.

2. Ilepeyens MIaHUPYeMbIX Pe3yJIbTATOB 00yUeHHS MO JUCIUTINHE, COOTHECEHHBIX
¢ IVIAHNPYEMBbIMH Pe3yJIbTATAMH OCBOEHHSI 00Pa30BaTeIbHOI MPOrpaMMbI

[Iponiecc mM3ydeHHs MUCHUIUIMHBI HAINpaBlieH HAa (OPMHUPOBAHUE CIIEAYIOIIUX KOMITCTEHIIHNA:
[1K-10; TTK-41; TIK-42.

[IK-10 - cnocobrocmslo BHIOMpPATh MaTepHaibl Ui NPUMEHEHHUS TPU OKCIUTyaTallid H
PEMOHTE TPAHCHOPTHBIX, TPAHCIIOPTHO-TEXHOJOTHYECKUX MAIIUH U OOOpYJAOBaHUS Pa3IHYHOTO
Ha3HAYCHHS C Y4YETOM BJIUSHUS BHEIIHMX (DaKTOpOB M TpeboBaHUil Oe3omacHOM, 3)PeKTHBHOM
AKCIUTyaTaI[ii U CTOUMOCTH;

[IK-41 - Cnocobnocms WCHONB30BaTh COBPEMEHHBIC KOHCTPYKIIMOHHBIC MaTepHaibl B
MPAKTUYECKOM JCATEIILHOCTH 110 TEXHHYECKOMY OOCITY)KUBAHHIO U TEKYIIEMY PEMOHTY TPaHCIIOPTHBIX
Y TPAHCIIOPTHO-TEXHOJOTHUECKUX MAIlIUH U 000pyI0BaHHUS;

[1K-42 - Cnocobrocmuio UCTIONB30BATh B IPAKTUUECKOW JICATEIILHOCTH TEXHOJIOTUU TEKYIIETO
PEMOHTA U TEXHUYECKOTO OOCITY)KUBAHHS TPAHCIIOPTHBIX U TPAHCIIOPTHO-TEXHOJIOTUYCCKUX MAIUH U
000pyI0OBaHUS HA OCHOBE HCIIOJIb30BaHUSI HOBBIX MaTEPUAJIOB U CPEICTB TUArHOCTUKH.

B pe3yabTaTe u3yueHusi AMCUUNIMHBI CTYAE€HT J0JIKEH:

3Hath:

- TEPMUHOJIOTHIO, OCHOBHBIE TIOHSITHS U OTIPEICTICHHUS;

- OCHOBHBIE BUJIbl HAHOTEXHOJIOTHI 1 HAHOMATEPHAJIOB;

- pu3uYecKre OCHOBBI IEPCIIEKTUBHBIX HAHOTEXHOJIOT UA.

Ymers:

- Toa0WpaTh HEOOXOMUMYI0 I TPOCKTHUPOBAHUS MaTEpHUaIOB C 3aJaHHBIMA CBOWCTBAMHU
CIPaBOYHYIO JIUTEpaTypy, CTaHAAPTBI U JpYrue HOpPMATHBHBIE Marepuanbl (B TOM HHCIE
rpaduueckue);

- 000CHOBaHHO BHIOMPATh HAHOMATEPUAIBI U PAIMOHATHFHO UX UCIIOIB30BaTh;

Bepcua: 1.0 Cmp 3 uz 14
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= BBITIOJIHATH OCHOBHBIC TCXHOJIOTHUYCCKHEC OHepaHI/II/I;

- y‘-II/ITBIBaTb HpI/I KOHCTPYI/IpOBaHI/II/I TpGGOBaHI/IH 3KOHOMUYHOCTH, TCXHOJIOIT'M4YHOCTH,
peMOHTOHpI/IFOIIHOCTI/I, CTaHIlapTI/ISaIII/II/I, YHI/I(bI/IKaIII/II/I, HpOMI)IIHJIeHHOfI 3CTCTHUKU, 663OHaCHOCTI/I u
SKOJIOTHH.

Baanern:

- HAHOTCXHOJIOTUSIMU,

- OCHOBaMH IIPOEKTUPOBAHUS HAHOCTPYKTYPUPOBAHHBIX MaTEpPUAJIOB:

- HaAy4YHBbIM BBIOOpOM MaTE€pHAJIOB C 33JaHHBIMU CBOHCTBAMU;

- paboTOIi CO CIIPAaBOYHOM JIUTEPATYPOH, CTaHAAPTAMHU U APYTUMH HOPMAaTUBHBIMU MaTepUaIaMu;

- HaBBIKAMHU pvaeTa OCHOBHBIX CBOfICTB HaHOMaTepI/IaJ'IOB.

3.00b6M TUCHMNJIMHBI U BU/IBI Y4e0HOI padoThI
OO611ast TPYA0€MKOCTh IUCHUIUIMHBI COCTABJISIET 4 3aU€THbIE €TUHUIIBL.

Beero Kypc/cemectpnr
. Ounas Bcero 3aoyHas
Bun yue6Hoit paboThl 4acoB
(5 cemectp) | wacor (4,5 cemecrtp)
OYHOE
3209HOE

KonraktHas pabora* (Bcero) 60 60 12 12
B Tom uucne:
Jlexin 24 24 4 4
[Tpaktrueckue 3ausatus (113) 18 18 4 4
JlabopaTtopusie paboTs (JIP) 18 18 4 4
['pynmoBbIe KOHCYIbTAIIUN
[TpomexxyTounas aTTectamus (3a4er, 0,35 0,35 0,35 0,35
JK3aMeH)

Kypcosas pabora (pacuerHo-Tpaduueckas,
KypCOBOE IPOCKTHUPOBaHKE) (3alnTa)
CamocTtosrenbHas pabora (Bcero): 84 84 132 132
B tom uucne:

Kypcosas pabora (pacuerHo-rpaduueckasl,
KypPCOBOE IPOEKTHPOBaHNE) (BHITIOJHEHNE)

OO61as TpyI0eMKOCTh 144 144 144 144
Jac. 4 4 4 4
3a4. e]l.

Bu npoMexyToYHOM aTTecTanuu SK3aMEH SK3aMEH SK3aMeH SK3aMeH

*KoHTakTHasi paboTa Mo AMCHMIUIMHE MOXET BKJIIOYAaTh B ceOs 3aHATHS JEKIMOHHOTO THUIA, MPaKTHYecKHe W (Win) JadopaTopHbIe
3aHATHS, TPYNIOBBIE M WHAMBHIYAJIbHbIC KOHCYJIBTAIMM M CAMOCTOSTENbHYIO paboTy o0ydarommxcs MOJA PYKOBOJICTBOM
NpernojiaBateis, B TOM YHCIE B O3JIEKTPOHHOH HWHGOPMAIMOHHOH 00pa3oBaTENbHOH Cpefe, a TaKkkKe BpeMs, OTBEJCHHOE Ha
MPOMEXYTOYHYIO aTTecTauuio. Yackl KOHTAaKTHOI paboTbl onpenensitorcs «[lonoxeHueM o0 yCTaHOBIEHHMHM MHHMMAJbHOTO o0BbeMa
KOHTAKTHOH paboThl 00Yy4aIONMXCs ¢ MPENoiaBaTeseM, a TAKKe MAKCHMAILHOr0 00beMa 3aHATHI JIEKIIMOHHOTO B CEMHHAPCKOTO TUITOB
B ®I'BOY BO VYpansckuii 'AY, yreepsxnennsm 26 oktsiops 2017 roaa.

B y4eOHOM IulaHe OTpakeHa KOHTaKTHash paboTa TOJBKO 3aHATHH JICKIMOHHOTO M IPAKTHYECKOro M (MiM) J1abopaTOpHOro
Tuna. MHble BU/IbI KOHTAKTHOH pabOThI IIAHUPYIOTCS B TPYIOEMKOCTh CAMOCTOSITENILHOI PabOoThI, BKIIIOYasi KOHTPOJIb.

Bepcusa: 1.0 Cmp 4usz 14
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4, Conepxanue THCHUILINHBI

Hcropust cTaHOBJICHUS U pa3BUTUSI HAHOTEXHOJIOTHUH.

[lepcniekTUBBI pa3BUTHS HAHOTEXHOJIOTHU. OCHOBBI HAHOMATEPUATOBEICHHUS.
OCHOBBI HAHOTEXHOJIOTHI. MeTOIbI U3MEpPEHUs B 001aCTH HAHOYACTHII.

4.1. MoayJu (pa3aeibl) IMCUUIJIMH M BUAbI 3aHATHI
4.1.1 (ounas ¢popma)

Ne | HaumeHnoBanue moyns (pasnena) Jlexuu| [Ipaxt| JIabop| Cemu-| CPC | Bcero
/T JUCTIATUTAH 3QHSIT. | 3aHAT.| Hap 9acoB
1. | Monyns 1. «PazButne nHanorexnomnorui» 10 8 8 20 46
Tema 1. ctopus craHoBieHus u pa3- | 6 4 4 10 24
BHUTHS HAHOTEXHOJIOTHH.
Tema 2. IlepcriekTuBbI pa3BUTHS HaHO- | 4 4 4 10 22
TEXHOJIOTHH.
2. | Monyns 2. «<HanomarepuanoBejaeHue» | 8 6 6 18 38
Tema 1. OcHOBBI HaHOMaTepuajioBene- | 4 4 4 8 20
HUSI.
Tema 2. OCHOBBI HAHOTEXHOJIOTUI 4 2 2 10 18
3 Monyns 3. «I3mepenne HaHOYaCTUI». | 6 4 4 10 24
Tema 1. Metoasr u3mepenus B obmactu | 6 4 4 10 24
HAHOYACTHIT
[ToaroroBka K 3K3aMeHy 36 36
24 18 18 84 144
4.1.2 (3aounas ¢popma)
No | HaumenoBanue Moy (paszena) Jlexun| Ipakr| Jlabop| Cemu-| CPC | Bcero
n/n JMCUIUTUTAH 3aHSAT.| 3aHAT.| HAp 4acoB
1. | Monayns 1. «Pa3BuTre HAHOTEXHOJIOTHil> 51 51
Tewma 1. Mctopusi cTaHOBJIEHUS U pa3- 33 33
BUTHSI HAHOTEXHOJIOTUH.
Tewma 2. IlepcrieKTUBBI pa3BUTHS HaHO- 18 18
TEXHOJIOTUH.
2. | Monyns 2. «<HanomarepuanoBeaenue» | 4 4 40 48
Tema 1. OcHOBBI HAaHOMaTepUanoBene- | 2 2 24 28
HUSI.
Tema 2. OCHOBBI HAHOTEXHOJIOTUH. 2 2 16 20
3 | Moayns 3. «M3MepeHrne HAaHOYACTHIIY. 4 32 36
Tema 1. Metoabl u3MepeHus B 00JI1aCTH 4 32 36
HAHOYACTHI]
IloaroToBka K 3K3aMeHy 9 9
4 4 4 132 | 144

Bepcua: 1.0 Cmp 5 u3z 14
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4.2. Conep:xxanue MoayJieil (pa3aeioB) I CHUILIUH
4.2.1 (ounas ¢popma)

. dopmupyemble
Ne HanmenoBanue Tpynoem Komnerennun Dopmsbl Texnoorun
i | Moy (paszena) Conepxanue paznena KOCTh (OK, OIIK, TTK) KoHTpOIT* MHTEPAKTUBHOTO
(sac.) oOydeHms **
1. | Moayns 1 Tema 1. Mctopust craHOBIIEHUS U pa3BUTHS 34 IK-10
PazButne HAHOTEXHOJIOTHH. VYcerasiii onpoc | Pemenune
HaHoTexHoyorui | Tema 2. IlepcnekTuBBI  pa3BUTUS  HAHO- 24 [1K-10 Ha CUTYallMOHHBIX 3a]1a4.
TEXHOJIOTUH. IIPAKTUYECKOM HccnenoBarenbekuii
3aHATUH; METO/I.
KOHCIIEKT MynbTUMenuitHbIE
Mpe3CHTAIHH.
PaboTa B rpynmax
2. | Monyms 2 Tema 1. OCHOBBI HAHOMATEPUATIOBEICHHUS. 24 [1K-41 I1K-42
Hanomarepuano Tema 2. OCHOBBI HAHOTEXHOJIOTHH. 24 [1K-41 I1K-42 Ycrubiii onpoc | Pemenue
BEJICHUE Ha CUTYallMOHHBIX 3a/a4.
MIPAaKTUYECKOM HccnenoBarenbekuii
3aHATHUU; METO/I.
KOHCIIEKT MynbTUMeIUHHbIE
KonTpomnbhas MpEe3CHTAIIHH.
pabota (30) Pa6ora B rpymmax
3 | Moayns 3. Tema 1. Metoasl wu3MepeHuss B 00JACTH 36 [1K-41
H3mepenne HaHOYaCTHIL Ycerasiii onpoc | Pemenue
HaHOYaCTHUIL Ha CUTYallMOHHBIX 3a7a4.
IIPAKTUYECKOM HccnenoBaTennbeKkuii
3aHATUN; METOI.
KOHCIIEKT MynbTUMeIuitHBIE
IIPE3EHTALMH.
Bepcus: 1.0 Cmp 6 u3 14
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Pab6ora B rpymmax

Bepcusa: 1.0

Cmp 7 uz 14
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4.3 letasm3anusi cCaMOCTOATEIbHOI padoThl

Buter TpynoemkocTs,
Ne Yachl
i Ne mogynst (paznena) TUCHUILIUHBI CaMOCTOSITEN Sy
BHOU pabOTHl | Qupnas
ast
1. | Moayns 1 Pa3BuTre HAHOTEXHOJIOTHIA ITonroroska 20 51
K DK3aMEHY
2. | Monayns 2 HanomarepuasioBeeHue ITonroroska 18 40
K DK3aMEHY
3. | Moayss 3.M3mepeHne HaHOYAaCTHI] ITonroroska 10 32
K DK3aMEHY
IToaroroska 36 9
K DK3aMEHY
Bceero gacos 84 132
IIpumepHasi TeMaTHKa KypcoBbIX IPoeKTOB (padot). KypcoBoii mpoekT (paboTa) yueOHbIM
TJIAHOM HE TPETyCMOTPEHBI.
5. IlepeyeHb y4eOHO-METOAMYECKOr0 O0ecreYeHUs JJIsi CAMOCTOSITEIbHOH PadoThI
00y4aroIuXxcs
1. 3opkoB B.C. MeTtonuueckne peKOMEHIAIMU 0 CAMOCTOSATEIBLHON paboTe CTYACHTOB

pu u3ydeHnu Kkypca «Hosbie maTepuanbs». — ExarepunOypr: Ypansckuit 'AY, 2018. — 28c.
https://sdo.urgau.ru/enrol/index.php?id=2563 - ouHoe

6. @DOH/I OIEHOYHBLIX CPEeACTB /IJIi TPOBEJeHUs] TPOMEKYTOUHOH AaTTecTaAlUHN
00yYaIUXCcsl MO TUCIHIIINHE

6.1 OueHouHbIe cpeICcTBA JIsl TEKYUIEr0 KOHTPOJS YCIeBaeMOCTH, MPOMeKYyTOYHOI
arrecTanuu no uroram ocsoenusi JucuuIIuHbI (POC) (IIpunoxenue 1 k PII)

Texkymuii KOHTPOJb KauecTBAa OCBOCHHS OTHENbHBIX TE€M M MOJAYJIEH TUCIUILUIMHBI
OCYHIIECTBJISIETCS HA OCHOBE PEUTHUHIOBOM CUCTEMBI. DTOT KOHTPOJIb IPOBOJUTCS B TEUEHUE CEMECTpa
M KauecTBO yCBOGHHUs MaTepualia (BBIIOJHEHHS 3aJjaHusl) OLIEHWBAeTCs B Oauiax, B COOTBETCTBHUH C
PEUTHUHT-TUTAHOM JTUCIIATIIINHBI.

3a4eT MPOBOJUTCS B KOHIIE 5 ceMecTpa M OIIEHUBAETCS IO CHUCTEME: «OTIUYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIBHOY, «HEYTOBIETBOPUTEIHLHO.

6.2. H3mepuTe/bHbIE CpeICTBA MO KOHTPOJIO 3HAHWN CTYJEHTOB, B TOM 4HCJe

KBaJIUMeTpHs (02/171bHO-PEHTHHIOBAsA CHCTEMA)
Jlist TeKyIIero KOHTPOJIs yCIeBaeMoCTH pa3paboTaHa OanbHO-pPEHTHHIOBAs CHCTEMA!

1. [TocemaeMocTh JNeKUWM, Ia0OpaTOpPHBIX U MpakTudeckux 3aHatud — 0,55
Oaa/3ansaTre (max KoJau4decTBo 6amioB — 33).
2. PyGexHBIi KOHTPOJIB!

- «5»— 0,94 Gayna/3aHsaTre (Max KOJUUECTBO 0a/LioB — 34);
- «4» — 0,75 Gayna/3ansTre (KOIMYecTBO O0awioB — 27);
- «3» — 0,6 Oanna/zansTHE (MINn KOJIXYECTBO OAIOB — 22).

Bepcua: 1.0 Cmp 8 uz 14
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3. Cnada sx3ameHa (CTyJIEHT JOIYCKaeTCsl 0 IK3aMeHa Mpu yciioBuM Habopa 60 6amios
B TE€UEHHE yuyeOHOTo cemecTpa): «5» — 33 Gana;
«4» — 26 6an0B;
«3» — 21 Gan.
PeiiTuHroBas mkasnga ONEHKU SK3aMeHa MO0 JUCHUIIIMHE

CymmMma 6ammoB | Orenka XapaxkTepucTuka
91-100 OTtnu4HO | riryOOKHME M BCECTOPOHHME 3HAHUS TUCIUIUTMHBI U YMEHUE
TBOPYECKH BBIMOJIHATH MPEII0KCHHBIC 33 JaHUs
74-90 XopoIo | MoJIHbIE 3HAHHS AUCIUTUINHBI 1 YMEHHE YCIICIITHO BBITOJIHUTH
Hpe/UI0KECHHBIC 33 JaHUS
61-73 VYoBaeT | 3HaHUS TUCUUILIINHBI B 00BEME, JOCTATOYHOM JTsI IIPOJIOTIKEHUS
BOpUTEN | OOyUYeHHs, KOT/Ia OCBOCHBI OCHOBHBIC IOHATHS M 3aKOHOMEPHOCTH, U
BHO yMEHHE B OCHOBHOM BBITOJTHUTD MPEII0KCHHBIC 33 aHUs
0-60 Heynosn | 3HauuTENbHBIC MPOOEITBI B 3HAHUU TUCITUTUTHHBI, KOT/1a HE YCBOCHBI
€TBOPHUTE | OCHOBHBIE MIOHATHS M 3aKOHOMEPHOCTH, HECIIOCOOHOCTh BBITTOJHHUTD
JBHO | PEJIOKECHHbBIC 3aIaHHs

1. IlepeyeHb OCHOBHOM W JONOJHHUTEJILHON JIUTEPAaTypbl, HEOOXOAMMOW /s
OCBOEHHS TUCIHUTLTHHBI:

OcHoBHas1 uTEparypa:

1. Maproaun, B.l1. BBenenne B HAHOTEXHOJIOTHIO [DJIEKTpOHHBIN pecypc]| : yueOHuk / B.U.
Mapronun, B.A. XKabpes, I'.H. JlykpsunoB, B.A. Tynuk. — Dnektpon. man. — Cankrt-IlerepOypr :
Jlanw, 2012. — 464 c. https://e.lanbook.com/reader/book/4310/#1

2. l'anumos, 3. P. CoBpeMeHHBbIE KOHCTPYKIMOHHBIE MAaTepHasbl i MAIIUHOCTPOEHUS :
yaebHoe nocodue / J. P. 'anmumos, A. JI. Aonynnun. — 3-e u3., crep. — Cankr-IlerepOypr : Jlans,
2020. — 268 c. — ISBN 978-5-8114-4864-7. — TekcT : snexkTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubmmoteuynas cuctema. — URL: https://e.lanbook.com/book/126707 (mara obpamenus: 13.12.2020).
— Pexxum goctyna: asst aBTOpU3. MOJIb30BaTENEH.

JonoaHuTeILHAS JUTEpPATypa

1.lomkukos, B. I1. TexHolorny HayKOEMKHX MaIIMHOCTPOUTEIBLHBIX TPOU3BOICTB : yueOHOE
nocooue / B. I1. JlomkukoB. — 2-¢ u3., crep. — Cankrt-IletepOypr : Jlanp, 2016. — 304 ¢. — ISBN
978-5-8114-2393-4. — Tekcr : a5eKTpoHHBIH // JIaHb : a5mekTpoHHO-O0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/81559 (nmata obpamenus: 13.12.2020). — Pexxum goctyna: 1uis aBTOpHU3.
M0JIb30BATENEH.

8. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTHn

«MHTepHEeT», HEOOXOAMMBIX /15l 0CBOCHHS THCHMIIIHHBI

a) nTepHeT-pecypcbl, OMOIMOTEKN:

— 3JIEKTPOHHbIE yueOHO-MeToiuueckue pecypesl (QYMP),

— 3neKkTpoHHbIH katanor Web UPBUC;

— 3JIEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI:

— DBC «Jlaup» — Pexxum nocrtyma: http://e.lanbook.com

— DBC «Opaiit» - Pexxum mocryma: https://biblio-online.ru ;

— DBC IPRbooks- Pexxum nocryma: http://www.iprbookshop.ru

— OBC «Pykont» — Pexxum nocryna: http://lib.rucont.ru

- 1octyn K uHpopmannoHHeIM pecypcam «eLIBRARY», «YUC POCCHS», «Polpred.com».

6) CnpaBounas npaBoBas cucrema «Koncynprant [Tmtocy.

B) Hayunas nmouckoBas cuctema — ScienceTehnology.
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r) Odummansuelii caiit PI'BY «CIIELILIEHTPYYET B AIIK» MunuctepcTBa cenbcKoro
xo3siictBa Poccuiickoit deneparuu - http://www.specagro.ru/# /.

1) Cuctema DMOC na maardopme Moodle.

OOyJaromuMest 00ecIieyeH TOCTYI K COBPEMEHHBIM MPOo(ecCHOHABHBIM 0a3aM JaHHBIX:
0a3el manabpix PI'BHY «Pocundopmarporex» https://www.rosinformagrotech.ru/databases
- 6a3el qanHBIX DeepabHOTO areHTCTBA M0 TEXHUYECKOMY PeryJIMPOBAHUIO U METPOJIOTUU
«PoccranmapT» https://www.gost.ru/opendata

- oxymeHnrtorpaduueckas 6a3a nanasix [ITHCXBb AT'POC
http://www.cnshb.ru/artefact3/ia/ial.asp?lv=11&un=anonymous&pl=&em=c2R

- MEXIyHapoHass HH(POPMAIIMOHHAS CHCTEMA IO CEIbCKOMY XO3SHUCTBY M CMEXHBIM C HUM
otpacism - AGRIS http://agris.fao.org/agris-search/index.do

- 6a3w1 nansbix ourmansaoro caiita ®PI'BY «CITELHUEHTPYYET B AIIK» Munucrepctsa
cenbCcKoro xo3stiictBa Poccuiickoit denepanuu - http://www.specagro.ru/#/

9. MeToauyeckne peKOMEHIAMU M0 OPraHU3AIUM U3yYeHHUs] T CHUTLTHHBI:

VY4eOHBIM TMUIAaHOM TPU HM3YYEHUU IUCHUTIUIAHBI TMPETYCMOTPEHBI JICKIIUH W TPAKTUYECKUE
3aHATHUS, @ TAK)KE CAMOCTOSITeNIbHAs paboTa 00yJIaromuXCsl.

[IpakTrueckue 3aHATHS MPOBOISITCS C LETBIO 3aKpPEIUICHUS U 0oJjiee TIATeIhHOW MpopadOTKH
Marepuasa 1o OCHOBHBIM pa3jesiaM JTUCIUTIINHBI.

UT0oOBI MOMYYUTh HEOOXOIUMOE MPECTABICHNE O JUCIHUIUIMHE U O TPOIECCe OpraHu3alu eé
M3Y4YeHUs, IIeJIecCO00pa3HO B TIEPBbIE JHU 3aHATHHA O3HAKOMUTBCS C pabodeid mporpammoit
mucrumuabl Ha mmat@opme MOODLE wnm Ha caiite yHMBEpCHUTETA.

B mpouecce u3ydeHHs OUCHMIUIMHBL, OOydaromiuecss IOJDKHBI COCTAaBJISATH CBOW KOHCIIEKT
JIEKIIMH, a TAaK’K€ O3HAKOMUTBHCS C JIMTEPATypOid, YKa3aHHON B CIIMCKE OCHOBHOW M JOMOJHUTEIBHOMN
JUTEPATYPHI.

[IpoBepuTh cTeneHb OBJAAEHUS IUCUUIUIMHON MOMOTYT BOIPOCHI JIi CAaMOIPOBEPKU H
CaMOKOHTPOJIS (BOIIPOCHI K 3a4€Ty), OTBEThI Ha KOTOPbIE MO3BOJIAT CTYACHTY CUCTEMaTU3UPOBATh CBOU
3HaHUS, a TAKXKE TECThl, BbhUIOKeHHBIC Ha TaTdhopme MOODLE B ¢oHae OIEHOYHBIX CPEACTB IO
JTUCLUILTAHE.

O6yuenue cryaeHToB mnpeaycMoTpeHo ¢ mpumenennemM D0 u JIOT. Texnomorum
oOyueHus: OHJAMH-KYpChI; TpsMasl TPAHCISIIMS M3 ayIuTOpU; 3JIEKTPOHHBbIE OOpa3oBaTelbHbIC
pecypchl; BeOMHApPhI; B3aUMOJICHCTBUE Yepe3 COLUANbHBIE CEeTH, MECCEHKEePhI; B3aUMOJICHCTBHE 10
AIIEKTPOHHOW TMOYTE; MPOBEIACHHE JEKUUN, MNPAKTUYECKUX 3aHATHH, Ta00paTOpHBIX 3aHATUH U
MIPOMEXKYTOYHOM aTTectanuu uyepe3 udpossie miathopmsl (Microsoft Teams, Zoom u np. ). Pexumsl
JTUCTAaHIIMOHHOTO 00YYEHUs: aCHHXPOHHBINA, CHHXPOHHBIH.

10.ITepeuenr WHGOPMALMOHHBIX TEXHOJIOTHIl, WCHOJb3yeMbIX NPH OCYLIECTBJIEHUH
06pa30BaTeHBHOF0 npounecca mo JMCHUIVIHHE, BKJIKOYasl NMepeIcHb NMPorpaMmMHOro o0ecmeyeHHus
u I/IH(l)OpMaIII/IOHHbIX CIIPABOYHBIX CHCTEM

Hns  dopmupoBaHus 3TaloOB KOMIETEHIMHA y O0OyJarommxcs B TpOIEcce H3yYEHUS
AUCHHUIIIINHBI «HoBble MaTepuaJabD> IPUMCHAIOTCA TpaJuIIUOHHBIC (HaCCI/IBHHe) 1 MHHOBAIIMOHHBIC
(aKTI/IBHHe) TEXHOJIOTNHU 06yquI/151 B 3aBUCHUMOCTH OT YPOBH: y‘IC6HLIX ueneﬁ C Y4€TOM pPa3JINIHOTO
COYCTaHUA (I)OpM OpraHu3anuu 06p330BaTeJ'ILHOI7I ACATCIBHOCTHN MW MECTOAOB €€ AaKTUBHU3aAllUU C
MNPpHUOPUTETOM HaA CAMOCTOSATCIIBHYIO pa60Ty 06yqalom1/1xc;1. I/I3y‘-ICHI/IC JUCHUITIIMHBI ITO3BOJIACT
IIOATOTOBUTH o6yqa10m1/1xc51 K HUCIOJIb30BAHHWIO KOMIIBIOTCPHBIX HNPOTrpaMM Ha IMPUMCEPE Microsoft
Office (Excel).

I[J'ISI YCIICIIHOT'O OBJIAACHUA ,E[I/ICLII/IHJII/IHOﬁ HCIIOJIB3YIOTCA I/IH(bOpMaI_[I/IOHHBIC TEXHOJIOTHUU
O6yLIeHI/I${Z IIpU 4YTCHUU J'ICKI_II/II\/'I " IMPOBCACHUN J'Ia60paT0pH0-HpaKTI/I‘-ICCKI/IX 3aHATUHI HCIIOJIB3YIOTCS
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Ope3CHTallMK  JICKIIUOHHOI'O

MmaTtepuajia B

porpamme

Microsoft Office

(Power Point),

BUJICOMATEepHAIIbl PA3IMYHBIX MHTEPHET-PECYPCOB, OCYIIECTBISETCS BBIXOJ Ha MpOo(deccCHOHAIbHBIC

CauTEI.

IIporpamMHoe obecnevyeHnne:

- Onepanuonnas cuctema Microsoft Windows Professional 10 Singl Upgrade Academic
OLP 1 License No Level: JIutiensust Ne66734667 ot 12.04.2016 . (6eccpounas).

- Onepanuonnas cuctema Microsoft WinHome 10 Russian Academic OLP License No
Level Legalization Get Genuine: Jluuensus Ne66734667 ot 12.04.2016 r. (6eccpounast).

- [Maket oducubix mpunoxenuit Microsoft Office 2016 Sngl Academic OLP License No
Level: JIutiensus 66734667 ot 12.04.2016 (sximouaer Word, Excel, PowerPoint) (6eccpounasi).

- KommnekcHas cucrema anTuBHpycHO# 3ammtel Kaspersky Total Security mist 6usneca
Russian Edition.250-499 Node 2 yeas Education Renewal License Jlumensus Ne 2434-200303-
114629-153-1071 ot 03.03.2020 r. cpok a0 14.03.2022 r.

HNHpopmannoHHbIe CIPABOYHbIE CHCTEMBbI:

- HWudopmaumonHo-npasooit mopran ['APAHT -
OnekTpoHHBIN nepuoandeckuil cnpaBodyHuK «I'’APAHT-Makcumym»

- CripaBounas npasoBas cuctema «KoncynpTanT [lmoc»

11.  MarepuajbHO-TeXHUYECKasI

0a3a,

06p330BaTeﬂbHOF0 npouecca mo TMCuMIInHEe:

pPeXUM  JOCTyHa:

Heo0XoauMas

http://www.garant.ru/

AJIA OCYIIECTBJICHUSA

HaumenoBanue cnenpaibHbIX
MOMEIICHUM ¥ MOMEIICHUM IS
CaMOCTOSATENBHOM PaboThI

OCHaIIEHHOCTh CIIELHaIbHBIX
MOMEIIEHUHN U TTOMEIICHUN 11
CaMOCTOSITENILHOM PabOThI

[lepeueHp NULIEH3UOHHOTO
MIPOrPaMMHOTO O0ECTICUCHH .
PexBU3UTHI HOATBEPKJAIOLIETO
JIOKyMEHTa

1

2

3

JIeK1IMOHHEBIE 3aHSITUSA

VYueGHas ayIuTopHs A1 IPOBEICHHS
IPYNIIOBBIX JIEKIIMOHHBIX U
MPAaKTHYECKUX 3aHATUH TEKYIIUX
KOHCYJIbTalUi, TEKYIIEH U UTOrOBOM
aTTeCTalluH.

MoOuibHas MyJIbTUMEIUITHAS
YCTaHOBKA: SKPaH, HOYTOYK, KOJIOHKH,
JIOCKa, CTOJIBL, CTYJIbS

Microsoft Windows Professional 10
Singl Upgrade Academic OLP 1License
NoLevel: JInuensuss Ne66734667 ot
12.04.2016 r., (6eccpounast)

KomruiekcHas cucTeMa aHTHBHPYCHOM
sanmtel Kaspersky Total Security s
6usneca Russian Edition.250-499 Node
2 yeas Education Renewal License
JInnensus  Ne  2434-200303-114629-
153-1071 or 03.03.2020 r. cpok o
14.03.2022 1.

IIpakTruyeckue u

71a00paTOPHBIC 3aHATH
JlaGoparopust MaTepHaIoOBEICHUSL Muxkpockor meratorpaduueckuit | Microsoft Windows Professional 10
4111 MUWUM-7, cranok  mutudosansHO- | Singl Upgrade Academic OLP 1License

TIONMPOBANIBHBIA, TIEYb C HATPEBOM 10
1000 C, mpubop i W3MEpEHHs
TBEpAOCTH 1o merony bpunemns TIL-
2M, nipubOop [T U3MEPEHUS TBEPAOCTH
o meroxy Poksemra TK-2M, mpubop
JUIS I3MEPEHHsT TBEPJIOCTH IO METOAY
Poksemma TP-5014, toumno 0DOT-62,
neyb MydenbHas I[IM-1, Bepcrak
METaJUIMYECKUH.

MoO0wpHast MyJTETUMEIITHAS

NoLevel: Jlunensus Ne66734667 ot
12.04.2016 r., (6eccpounast)

KommnekcHass cucrema aHTHBUPYCHOM
samutel Kaspersky Total Security mms
6usneca Russian Edition.250-499 Node
2 yeas Education Renewal License
JInmensuss Ne  2434-200303-114629-
153-1071 or 03.03.2020 r. cpok mo
14.03.2022 1.

Bepcusa: 1.0
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YCTaHOBKA: 3KpaH, HOYTOYK, KOJOHKH,
JIOCKa, CTOJIbI, CTYJbS

INomerexHue JUTS XpaHeHHsI "
NPOGHIAKTHIECKOTO 00CTyKUBAHHS
yueOHOro odbopymoBanus ayu. 4114

O6opynoBaHue Uil  PEMOHTa H
00CITY>KUBAHUS. Pacxonseie
MaTepHaIbI

CamocTosTenpHas pa60Ta

ITomemenue JJIA CaMOCTOSTEILHON

pabotsr: 3214,3206

Cronsl, CTynbs

Yuraneuserii 3a1 Ne 5104, 5208

OCHaHIeHLI KOMIIBIOTEPAMU C BBIXOAOM
B UHTCPHCT, CTOJIbI, CTYJIbA

Microsoft Windows Professional 10
Singl  Upgrade Academic OLP
1License NoLevel: JInnensus
Ne66734667 or 12.04.2016 .,
(6eccpounas)

KommnekcHast cuctemMa aHTHBHPYCHOU
sanmtel Kaspersky Total Security mis
6usneca Russian Edition.250-499 Node
2 yeas Education Renewal License
Jluensuss  Ne 2434-200303-114629-
153-1071 or 03.03.2020 r. cpok m0
14.03.2022 1.

12. OcoGenHoCTH 00yUEeHHS CTYAEHTOB ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS
JIJis MHBAJIUJOB M JIMLl C OTPAHUYEHHBIM BO3MOKHOCTSIMH 3JI0POBBS NMPEABSBIAIOTCA 0COOBIE
TpeOOBaHUs K OpraHu3anuu o0pa3oBaTEeILHOTO MPOIecca U BEIOOPY METOIOB U (OpM OO0yUEHUS TIPU

M3Y4YEHUHU JAaHHOUW JUCIUIUIAHBI.

Jlis oOydeHus CTYJEHTOB C HapyIIEHHEM CiyXa HpPeIyCMOTPEHbI CIEAYIOUINEe METOIbI

00y4eHMS:

- 00BSACHUTEILHO-WILTIOCTPATUBHBINA MeTO (JIEKIUsA, paboTa ¢ TUTepaTypoi);
- PENPOIYKTUBHBIN (CTYIEHTHI TIOJIY4alOT 3HAHKS B TOTOB BH/IE);
- IPOrPaMMHPOBAHHBINA MM YaCTUYHO-TIOMCKOBBIN (YIpaBieHUE U KOHTPOJIb [T03HABATEIIBHOM

JESTENHHOCTH 110 CXeMe, 00pasiry).

Jliis noBeimeHUs: 23PPEKTUBHOCTH 3aHIATHUS UCIIOJIB3YIOTCS CIIEIYIOIINE CPEeICTBA OOYUEHUS:

- yuebHasi, CIipaBOYHas JIUTEparypa, paboTa ¢ KOTOPOIl MO3BOJIIET Pa3BUBATH peyb, JIOTHKY,
yMeHHe 0000111aTh U CHCTEMaTU3UPOBaTh HH(OPMALIUIO;
- CIIOBapb MOHATUIA, CHOCOOCTBYIOMINX (POPMUPOBAHUIO U 3aKPETLICHUIO TEPMUHOJIOTUH;

- CTPYKTYPHO-JIOTHYECKHE CXEMbI, TaOMUIbl U rpauKu, KOHIEHTPUPYIOIIHE U 0000IIaromue
nH(pOpPMALIKIO, OTIOPHBIE KOHCTIEKTHI, aKTUBUPYIOLIUE Pa3INYHbIC BUIbI TAMSITH;

- pa3gaTOYHBIN

MaTcpural,

O3BOJISTIOII NI

OCYHICCTBUTD

WHAUBUAYAIbHBIH U

mddepeHInpOBaHHBIN MOAX0/I, pa3HOOOPa3UTh MPUEMBI 00yUEHHUS U KOHTPOJIS;
- TEXHUYECKHE CpeICTBA O0YUEHHSI.
Bo Bpems JIeKIMK UCIIOJIB3YIOTCS CIIEAYIOIINE TPUEMBI:

- Harji1JHOCTb,

- HCIIOJIb30BAHHUC PA3JIMIHBIX (I)OpM peuun: YCTHOﬁ WIM NUCBMEHHOM — B 3aBHCHMOCTH OT
HaBbIKOB, KOTOPBIMHU BJIAZICKOT CTYACHTHI,

- pa3sgmeneHue

JICKIITMOHHOTI'O

Marepuaia Ha

HeOOIbILINE

JIOTUYECKUE  OJIOKH.

YuautsiBas CHC]_[I/I(I)I/IKy 06y‘{CHI/IH CICIBIX H cna60131/1;[;1m1/1x CTYACHTOB, CO6J'IIO}18.IOTC$I

CJICAYIOIIUC YCIIOBUA:

- I03UpOBaHUE YUEOHBIX HArpy30K;

Bepcusa: 1.0
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- NPUMEHEHHUE CIEIHATbHBIX (OPM M METOJOB OOYydYeHHs, OPUIHHAJIBHBIX YYEOHHUKOB H
HATJISIHBIX TTOCOOMIL;

Bo Bpems mpoBeseHus 3aHATHI TPOUCXOUT YaCcTOE MEPEKIIOYCHNE BHUMAHUS 00yJaroIuXcs
C OJHOTO BHJA JCATENBHOCTH HA APYrou. Takike ydMTHIBAIOTCSA MPOJOJDKUTEIBHOCTh HENPEPBIBHOM
3pUTENBHON HArpy3KH JUIsl CIA00BUAALIMX. YUET 3pUTEIbHON paboThl CTPOTO MHAWBUIyaJIEH.

HckyccTBeHHast OCBELIEHHOCTh IIOMELIEHHsS, B KOTOPBIX 3aHUMAIOTCS CTYAEHTHI C
MOHW)KEHHBIM 3peHueM, octasisieT oT 500 go 1000 nkx. Ha 3aHATHSIX HCIONB3YIOTCS HACTOJIbHbBIE
JIaMIIBL.

@®opmbl  pabOTBl CO CTYA€HTaMU C HapyLIEHUSMU OINOPHO-ABUIaTENbHOIO ammapara
CIIEIYIOIIHE:

- JIEKIUU TpyNnoBble (MpoOsieMHas JEKIUs, JeKIHUsI-IPe3eHTalus, JeKIUsI-I1ajor, JEKIUs C
MPUMEHEHUEM JUCTAHLIMOHHBIX TEXHOJIOTHI U MPUBJICYEHUEM BO3MOXHOCTEN NHTEPHETA).

- UHAUBUyaJIbHbIE O€CEeIbI;

- MOHUTOPUHT (OTPOC, aHKETUPOBAHUE).

KoHnkpeTHbie BUIIBI U (OPMBI CAMOCTOSTENBHON PabOTHI 00YyUYAIOUIUXCS JUI] C OTPaHUYCHHBIMU
BO3MOXHOCTSIMU 3/JOPOBBSI U MHBAJINJIOB YCTAHABIMBAIOTCS MPENO/IaBaTeIeM CaMOCTOATENbHO. BbiOop
$hopM U BHJIOB CaMOCTOSITENHHOM paboThl oOydaronuxcs ¢ OB3 u MHBaIMIOB OCYIIECTBIISIFOTCS C
Y4€TOM UX CHOCOOHOCTEH, OCOOCHHOCTEH BOCHPHUATHS M TOTOBHOCTH K OCBOCHHIO Y4YEOHOTO
Matepuana. [Ipu HeoOxoaumocTH OOydaroOUIUMCS MPENOCTABISETCS JOMOJIHHUTEIbHOE Bpems s
KOHCYJIBTALIMI U BBINIOJHEHUS 3aaHUI.

[Ipn oOydyeHuH JHUI] C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 3I0pPOBBS C TNPUMEHEHHEM
AIIEKTPOHHOTO OOYy4YeHHs] W JUCTAaHIIMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH MpeayCMaTPUBaAIOT
BO3MOXHOCTh IIpUeMa-Tfiepeiaud nH(GOpMaLUK B AOCTYIMHBIX A1l HUX (hopmax
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JIMCT PETUCTPALIMN ILOHOJIHEHI/IE/‘I 1 U3BMEHEHUN
K PABOYEU ITPOI'PAMME YUEBHOU AV CLIUITJIMHBI
Ha 2021-2022 y4eOHbIii roj

1. Buectu uzmMeHenus u pomojiHeHHs B I1.7 Ha ocHOBaHMM OOHOBJIEHHOTO OO€ECIIEYECHUS

00pa30BaTELHOTO MpoIiecca y4eOHOH U y4eOHO-METOIMIECKON JINTEPaTypOo.
A. OcHOBHag JuTepaTypa

1. TpuboTexHrKa U TPHOOTEXHOJIOTHH : yueOHOe mocodue [DnekTpoHHbIi pecype]| / beraennn
A.I1., Bonogsko O.C. — Camapa : PUL] CTCXA, 2018 .— 247 ¢. — ISBN 978-5-88575-510-8 .—
Pexxwum nocryna: https://lib.rucont.ru/efd/661221

2. beruenun, A. I1. TpuboTexHuKa ¥ TPHOOTEXHOJIOTHH : yaeOHOe Tocooue / A. I1. beraenuH,
O. C. Bomogpko. — Camapa : CamI'AY, 2018. — 247 ¢. — ISBN 978-5-88575-510-8. — Tekcr :
3JEKTPOHHBIN // JIaHb : 31eKTpoHHO-O0nOInoTeuHas cucrema. — URL:
https://e.lanbook.com/book/109458

3. Tuxomupos, B. I1. TpuboI0THs: METOIBI MOJACIUPOBAHHUS MTPOLIECCOB : YICOHUK U
npakTukym it By3oB / B. I1. Tuxomupos, O. A. I'opnenko, B. B. [TopommH. — 2-€ u3., ucnp. u
nor. — Mockaa : M3marensctBo FOpaiit, 2020. — 239 ¢. — (Bricmiee oopa3oBanue). — ISBN 978-5-
534-04911-4. — Texcrt : anexkrpounsiii // DBC Opaiit [caiit]. — URL: http://biblio-
online.ru/bcode/452415 (marta obpamienus: 23.04.2020).

2. Baectn nu3meHeHus B 11.6: 00OHOBJICHBI MeTOIMYEeCKHEe PEKOMEHAAINH 110 CaMOCTOSATEILHOM
pabote mo auctuiuimHe «OCHOBBI TpUOOTEXHUKNY. YPI'AY, 2021.

N3menenus k paboueit mporpamme y4eOHOW AMCITUIUIMHBI COTJIACOBAaHBI HA 3acelaHud ydeOHO-
Metoanueckor komuccun @UT, nporokoa Ne3 ot 18.03.2021r.
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®I'bOY BO VYpansckuii 'AY

«HoBbIle MaTpepuaab»

JIUCT PETUCTPALIMU JIOIIOJIHEHUN 1 UBMEHEHUI
K PABOYEM ITPOTPAMME VUEBHOU JUCHUITIIMHBI
Ha 2022-2023 y4eOHbIii rox

Buecu u3MeHeHus B pabouylo mporpammy JTUCHUILTAHBIL:

1. B Pazpen 12. «OcobGeHHOCTH 00y4eHHs CTYAEHTOB C PA3JIMYHBIMU HO30J0THMSIMHM» BHECTU
ab3am: «Ilpu oO0ydeHHHM JUI] ¢ OrpPaHMYCHHBIMH BO3MOXXHOCTSIMH 3[0POBbS C MPUMEHEHHEM
3JIEKTPOHHOTO o0ydeHHs ¥ JUCTaHUUOHHBIX 00pa3oBaTeNbHbIX

npeayCcCMaTpuBarOT BO3MOKHOCTH IIpUCMa-IICpeCaavIn I/IH(1)OpMaI_II/II/I B JOCTYIHBIX IUJII HHUX

dbopmax».

TEXHOJIOTUH

W3menenns k pabouei mporpaMMe y4eOHOM IUCIUIUINHBI COTJIACOBAHbI HA 3aCelaHUU yueOHO-
METOJIMYECKON KOMHUCCHH (haKyJIbTeTa MHKEHEPHBIX TeXHOJIOTHH, mpoTokos Ne 02 ot 11.02.2022 r.

W3menenus k pabodell mporpaMme y4eOHOM QUCLMIUIMHBI YTBEPKAEHBI Ha 3aceJaHUU YYEHOIO COBETa

(hakynpTeTa MHKEHEPHBIX TeXHONOoTHi, mpotokosn Ne 81 ot 11.02.2022 r.

PykoBomuTenr  0o0pa3oBaTenbHOM  MPOTrpamMmbl _ I".A. HoBnes
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P ®I'BOY BO Vpanbckuii TAY

Pabouast mporpamMma y4eOHON JUCITUTIITMHBI
«Hossle MaTepuans»

JIMCT PEFI/I’CTPAL[I/II/I I{OHOHHEHHﬁ 1 USMEHEHUUN
K PABOYEU ITPOI'PAMME YUYEBHOU JUCILUITJIMHBI
Ha 2023-2024 y4eOHbIH 1o/

Buectu B pabouyio mporpammy CieIyroIIne H3MEHEHUS U JOMOTHEHUS:

Buectn wusmeHenuss u jgonojgHeHuss B I.7 Ha oOcCHOBaHMU OOHOBJIEHHOTO

oOecrniedueHrss 00pa30BaTENBLHOTO Tpollecca Y4eOHOW M y4eOHO-METOTUYECKOU

JIUTEPATYPOH.

1. I'eteman A. A., [Tanexa B. A., Bacunbea A. B.Matepuans! 115

COBPEMEHHBIX KOHCTPYKIIMH ¢ HCKYCCTBEHHBIM HHTEIUIEKTOMY (I'eThMmaH,
A. A. Marepuaisbl 17151 COBpEMEHHBIX KOHCTPYKIIHI C HCKYCCTBEHHBIM
unreiekToM / A. A. I'etbman, B. A. [Tanexa, A. B. BacunbseBa. — 3-¢
u3n., crep. — Cankr-IletepOypr : Jlans, 2023. — ISBN 978-5-507-
46035-9. — TekcT : anexkTpoHHbIN // JIaHb : 2IeKTPOHHO-OUOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/295949 (nata oOparienus:
31.01.2023). — PexxuM gocTyna: Jyis aBTopu3. mosib3oBateieit. — C.
287.).

N3meHnenus k pa6oqel71 Inporpamme y‘le6H0ﬁ JUCHUIIIIMHBI COIJIaCOBAHBI HAa 3aCCAaHHNU

y4eOHO-METOINYECKON KOMUCCUHM (aKyJIbTeTa WHKEHEPHBIX TeXHOJorui, mporokosn Ne 05 ot
14.02.2023 r.

N3menenus k pabodeil mporpamMme ydueOHOM TUCIUIUIMHBI YTBEPXKIACHBI Ha 3acelaHuu
YYEHOT0 coBeTa (paKynbTeTa MHKEHEPHBIX TeXHOJIOTH, mpoTokos Ne 89 ot 14.02.2023 T.

PykoBoauTens ~ oOpazoBaTenbHOW  MPOTpaMMbl 7y =~/ T.A.Hosnes




MUHUCTEPCTBO CEJBCKOI'O XO3UCTBA POCCUMCKOUN
®EJIEPALIUU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJ I’ KETHOE
OBPA3OBATEJILHOE YYPEXJEHUE BBICIHIETO OBPA3OBAHUSI
YPAJIBCKNHN I'OCYJIAPCTBEHHBIN ATPAPHBIVT YHUBEPCUTET
®AKYJBTET TPAHCIHOPTHO-TEXHOJIOTHYECKUX MAILIMH U
CEPBHCA
Kadenpa «CepBuc TpaHCIIOPTHBIX M TEXHOJIOTMYECKUX MALIMH M 000Py10BAHUSA B
AIIK»

®OH/I
OIIEHOYHBIX CPEJICTB

MO YYEFHOM JUCIUILJIUHE

b1.B./IB.01.02 «HoBbie MmaTepuaab

AJIA HAIIPABJCHHUSA IMMOATOTOBKHA «3Kc1myaTamm TPAHCIHOPTHO-TEXHOJIOIHYCCKHUX
MalllMH 1 KOMIIJICKCOB»,

npopuiib «CepBUC TPAHCHOPTHBIX U TEXHOJOTHYECKNUX MAIIUH U 000Py/10BAHUSA
(cesbCKOE XO3SIHCTBO)».

bakamaBpuar

ExarepunOypr 2018 r.



1.Moaesin KOHTPOJHMPYEeMbIX KOMIIETEeHIIHIA:
1.1. Komnerenuuu popmupyemMpie B IPoIiecce H3y4eHUs! TUCIUTUIAHBI

WNupeke @opMyJIMpOBKA KOMIIETECHIIUN

I1K-10 CNOCOOHOCMbIO BBIOMpATh MaTepUANbl Ui TPUMEHEHHS NpPU OKCIUTyaTallud |
PEMOHTE TPAHCIIOPTHBIX, TPAHCIIOPTHO-TEXHOJOTMYECKUX MAIIMH U 000pYAOBaHHUS
pa3IMYHOrO HA3HAYEHHUS C Y4YETOM BIMSHHUS BHEIIHUX (aKTOPOB U TpeOOBaHUI
0e3omacHO, 3P GEKTUBHOM SKCIUTyaTaIllUd U CTOMMOCTH

[1K-41 Cnocobnocms  WCNONB30BaThb COBPEMEHHBIE KOHCTPYKIIMOHHBIE MaTepuaybl B
NPAaKTHYECKOH AEATENBHOCTH 10 TEXHUYECKOMY OOCTY)KMBAaHHIO M TEKYIIEMY
PEMOHTY TPAHCIIOPTHBIX U TPAHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH ¥ 000pyI0BaHUs
[1K-42 CnocobHocmbio NCTIONB30BATh B IPAKTHYECKON AEATEIBHOCTH TEXHOIOTUH TEKYIIETo
pEeMOHTa ¥ TEXHHUYECKOrOo OOCIYXHMBAHUS TPAHCIOPTHBIX M  TPAHCIOPTHO-
TEXHOJIOTMYECKUX MAIIMH M OOOpYZOBaHUS HAa OCHOBE HCIIOJIb30BAaHUS HOBBIX
MaTEpPHAaJIOB M CPEICTB JUATHOCTUKU

1.2. CBenenust 00 MHBIX AUCHUIUIMHAX (IPENOJaBaeMbIX B T. Y. HAa IpYruX Kadeapax) ydacTBYIOLIUX B
(OpMHPOBAHNU TaHHBIX KOMIIETEHIIHI:

1.2.1. Kommnerenmust OIIK-2, TIK-22 u IIK-41 ¢dopmupyercs B mporecce H3y4eHHs AUCUUILUINH
(IpOXO0’KICHUS MPAKTHK):

MarepuanoBezenne. TeXHOIOTHSI KOHCTPYKIIMOHHBIX MaTEPUAIOB

Opranu3anus AUIepcKoi U TOProBoil 1eATeNbHOCTH NMPENNPUATUI TEXHUYECKOTO CepBHCa

VYdeOHas MpaKTHUKA: MPAKTHUKA IO MOJYYSHHIO IEPBUYHBIX MPO(ECCHOHATBFHBIX YMEHUN U HABBIKOB B TOM
qucye NepBUYHBIX YMEHUH M HaBBIKOB HAYYHO-MCCIIEJOBATEIbCKOM 1€ TeIbHOCTH

OcHOBBI TPUOOTEXHUKHU

OCHOBBI TEXHOJIOTUH ITPOU3BO/ICTBA M PEMOHTA TPAHCIIOPTHO-TEXHOJIOTHYECKUX MAIIMH U 000py10BaHUS

2. B pe3yabTaTe n3y4yeHusi AucuMIuinabl «HoBble MaTepuasib»y 00y4arOmMiCa JOJIKEH:*

3HaTh:

- TEPMUHOJIOTHIO, OCHOBHBIE IMOHATHS U ONIPEIEIICHNUS;

- OCHOBHBIC BUIBI HaHOTeXHOHOFI/Iﬁ 158 HaHOMaTepI/IaJ'IOB;

- (pu3mveckre OCHOBBI MEPCIIEKTUBHBIX HAHOTEXHOJIOTHH.

YMmeThb:

- moaoupaTh HEOOXOTUMYIO 7Sl TPOSKTUPOBAHMS MATEPUANIOB C 33/IaHHBIMH CBOWCTBAMHU CIIPABOUYHYIO
JIUTEepaTypy, CTaHAAPTHI U Apyrue HOpMaTUBHbIE MaTepUalbl (B TOM YKcie rpaduueckue);

- 000CHOBaHHO BbIOMpaTh HAHOMATEPUAIBl U PAIMOHATEHO UX MCIIOIh30BaTh;

= BBIIIOJIHATH OCHOBHBIC TCXHOJIOTHUYCCKHUEC Ol'IepaHI/II/I;

- yUUTBIBaTh  TpPH  KOHCTPYHUPOBAaHUU  TpeOOBaHUS  DKOHOMUYHOCTH,  TEXHOJIOTMYHOCTH,
peMOHTOHpI/IFOJIHOCTI/I, CTaHI[apTI/I3aIII/II/I, YHI/I(l)I/IKaIII/II/I, HpOMBIHIJ'IGHHOfI 3CTCTHUKHU, 6630HaCHOCTI/I 158
9KOJIOTHH.

Baangern:

- HAHOTEXHOJIOTHSIMHU;

- OCHOBaMH IIPOEKTUPOBAHUA HAHOCTPYKTYPUPOBAHHEIX MAaTEPHAJIOB:

- Hay4HBIM BBIOOPOM MAaTepHAaIOB C 3a/IaHHBIMH CBOWCTBAMHU;

- paboTOM CO CTIPaBOYHOM JIUTEPATYpPOH, CTAHAAPTAMHU U APYTUMH HOPMAaTUBHBIMH MaTepUaIaMu;

- HaBBIKaMU pacueTa OCHOBHBIX CBOWCTB HAHOMATEpPHUaJIOB.

* Yposuu o0yuernoctu omnpenensiorcs @PI'OC BO no cooTBeTCTBYIOLIEMY HAIIPABICHHIO
MOJITOTOBKH.



3. IIporpamMa onleHMBaHHMS KOHTPOJIMPYeMOil KOMIIETCHIIUM:

Kon HanmenoBanue
No KonTponupyembie Moyu, pasiensbl (TEMBbI) KOHTPOJIUPYEMOit OLIEHOYHOrO
B JUCITUTUTAHBL KOMIIETCHITNH -
CpelcTBa
(v ee 4acTH)
1 | «Pa3BuTHE HAHOTEXHOJIOTHI I1K-10 YcTHbI onpoc
2 | «HanomarepuanoBeaeHUE)» [1K-41 I1K-42 YcTHBIN onpoc
KoHntpoisbHas
pabora (30)
3 | «M3MepeHre HAaHOYACTHID. I1K-41 Y CTHBIN onpoc

* HaumenoBanue TeMbl (pasjena) uiu TeM (pasienoB) 6epeTcs u3 pabodeii IporpaMmbl JUCIUILIHHBL
** B rpady HamMeHOBaHHE OIIEHOYHOTO CPEACTBA B 005A3aTEIIHFHOM MOPSAIKE BXOTUT CIIOCO0 OCYIIIECTBIICHHS OLIEHKH
KOMITCTEHIINH (4aCTH KOHTPOIUPYEMOil KOMIIETEHIIMH) (YCTHO, MUCbMEHHO, KOMITBIOTEPHBIC TEXHOJIOTHI U JP. ).

3.1. IIporpamma TeKyu1ero oleHMBaHUS KOHTPOJIMPYeMOii KOMIIeTeHIIUM:
Texkymmuii KOHTPOJIb OLEHKH (OPMUPOBAHHUA M PEATN3ALUU KOMIIETEHIIMH TPOU3BOIUTCS Ha
OCHOBaHUU MaTE€pUaIOB KOHTPOIUPYEMbBIX MOAYJIEH.
Jlis TeKy11ero KOHTpOJIs pean3aui KOMIETEHIUH pa3paboTaHbl ClIEAYIOINE BOIPOCHL:
MeTto/1bl ¥ IPUMEHEHNE HAHOIMATHOCTHKHU.
Hanonopouiku MeTaiioB: NoJy4eHue U IPUMEHEHHE.
Hanomopomrky okcuoB: Kiaccu(uKanus 1 IpuMeHEeHHE.
[IpuMeHeHre HaHOMATEPHUAJIOB B KOCMETUKE U TUTUCHE.
MeToap! oydeHus 1 IpuMeHeHne QyIepEeHOB.
MerTobl osTyyeHust 1 NPUMEHEHHE YIIIEPOJIHBIX HAHOTPYOOK.
MeTto/1b1 IONTy4€HUS U IPUMEHEHUE TpadeHa U aaIMa3ouI0B.
HanovacTuipl 1nOKCH1a TUTAHA: CBOMCTBA, MOJIyY€HUE U IPUMEHEHUE.
Hanopo6oTsI: pa3paboTka v MepPCIICKTUBBL.
0. HanouyacTu1ib! 3010Ta: MOJIy4Ye€HUE U IPUMEHEHHE.
11. HanouacTuis! cepebpa: nmoaydeHue u NIpuMeHEHHE.
12. HaHOCTpYKTYpHBI€ IUIEHKU U TIOKPBITHS: BUJbI U METO/Ibl HAHECEHHS.
13. OTX0/1bI HAHOTEXHOJIOTHI1: 00pa30BaHNE M TEXHOJIOTHH YTUIH3AIHH.
14. YraepoaHble HAHOTPYOKHU: METO/IbI MTOJTYYSHHS U IPUMEHEHUE B MEAMLIMHE.
15. Tlpumenenue GyaaepeHoOB s aAPECHON JOCTaBKU JIEKAPCTB
16. Pa3zpaboTka 6MOCOBMECTHMBIX HAHOMATEPHAJIOB U TIOKPBITHI, COIepKAIUX HAHOYACTHUIIBI.
17. Metoibl U3MepeHust AUCIIEPCHOCTH HAHOMATEPHUAJIOB
18. IlpumeHeHne HAaHOMATEPUAJIOB AJISl IMATHOCTUKU 3a00JIeBaHUI
19. MicTrouHnKH BBIJICIIEHUS] HAHOYACTHUIL: IPUMEHEHNE HAHOYACTHUIL B CTPOUTEIIHCTBE
20. VicTOYHMKHM BbIJIEIEHUS] HAHOYACTHIL: IPUMEHEHHE KBAHTOBBIX TOYEK JUIS
21. HaHOJMArHOCTHKH
22. VICTOYHMKHM BbIJI€IEHUs] HAHOYACTUIL: IPUMEHEHNE KBAHTOBBIX TOUEK Ul Tepariu
23. VIcTOYHMKH BBIJICICHUS] HAHOYACTHIL: TTOJYYSHUE YIbTPATBEPABIX (QYJUIEPUTOB
24. VICTOYHMKHM BbIJIETICHNS] HAHOYACTHIL: U3TOTOBJIEHHE YIIIEPOJHBIX HAaHOMEMOpaH
25. VicTouHMKH BBIJIEICHUS] HAHOYACTHIL: a/IpECHas JIOCTaBKa JIEKapCcTBa
26. VIcTOYHMKH BbIJIETICHUS] HAHOYACTHIL: pa3paboTKa OM0-HaHOKOMIIO3UTOB
27. VICTOYHUKH BBIJIEIICHUS] HAHOYACTHIL: U3BJICUCHHE IPUMECEH U3 BOJIBI
28. BausiHue CTPYKTYpbI YTIIEPOIHBIX HAHOTPYOOK HA MX TOKCHYHOCTh
29. BioustHre coctaBa Ha SKOTOKCHYHOCTh HAHOYACTHUI] METAIOB U OKCHJIOB METAJUIOB
30. Biustaue opMbl HAHOYACTHUI] HA UX TOKCUYHOCTb
31. BrustHue pa3mMepa HaHOUYACTHUIL HA SKOTOKCUYHOCTH (0aKTepuu, THIAPOOHOHTHI, PACTEHHS)
32. Bnusinne ctabuinnsaropa Ha SKOTOKCUYHOCTh HAHOYACTHII

BOoo~NoOR~WDNE



33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

74.

75.
76.

77.
78.
79.

BnusiHre KOHIIEHTpAaMU HAHOYACTHUI] HA TOKCUYHOCTb 110 OTHOIIEHHUIO K TUAPOOHOHTAM
BnusiHue npumeceil Ha 5KOTOKCUYHOCTB YIIIEPOAHBIX HAHOTPYOOK
Bnusaue cnoco0a BBeieHUS! HAHOYACTUL B OPraHU3M Ha UX TOKCUYHOCTb
CpencTBa HHAUMBUYaIbHON 3aIUTHI OPraHOB JbIXaHMs OT IBbLIN
CpeactBa HHAMBUAYAIbHON 3alIUTHl OPIaHOB JbIXaHUSI OT ra30B
CpenctBa HHIUMBUYAIBHON 3alIUTHI KOKH OT IBUIN

CpenctBa HHAUMBUAYAIbHOMN 3alUTHI KOKU OT ra3oB
KondokanbHas u guiyopecteHTHass MUKPOCKONHUS
IIpocBeunBaromas 3J1eKTPOHHAsT MUKPOCKOIIUS

Ckanupyromas 31eKTpOHHAas: MUKPOCKOIIUS

30H70Basi MUKPOCKOIIHS

OKCKIIIO3MOHHAS (TN MOJIEKYJIIPHO-CUTOBAs1) Xxpomarorpadus
['maponuHamuyeckasi xpomarorpadus

@paKkIMOHUPOBAHKE B IIONIEPEYHOM I10JIE CHJI

Merton onpezeneHust 00IIEro coaep kaHus yriepojaa
Crniextpockonus yabTpaduoIeTOBOrO U BUIUMOIO CBETA
OnekTpoHHas Oxe-CleKTPOCKOHUS

Macc-creKkTpocKonus BTOPUYHBIX HOHOB

JlazepHbIi1 MUKPO30HAOBBIN aHAIU3

PentreHoBckas (POTO3IEKTPOHHAS CIIEKTPOCKOIHS
NK-cniekrpockonus

PamaHOBCKas CIEKTPOCKONUS

CrniekTpocKonusl s,IEpHOr0 MarHUTHOI'O PE30HaHCa

SIBieHME MIa3MOHHOIO PE30HAHCa

JlnHaMuueckoe paccestHue CBeTa

JlazepHas nudpakuus

PenTrenoBckast qudpakroMeTpus

JaiiTe onpenenenne NOHATHIO «HAHOMAaTEPHUAIIBD.

Kakue xapakTepucTUKu HaHOMAaTEpHUaJIoB Bbl 3HAETE?

Kakne KHaCCI/I(I)I/IKaI_II/II/I HaHOMAaTCpUaJIOB BbI 3HaeTe? HpI/IBeI[I/ITe OCHOBHBIC KJ'IaCCI/I(i)I/IKaI_II/II/I.

Hatite kmaccudukayo HAHOMaTepUAIOB 1O (OpPME U Pa3MEPHOCTH.

Jaiite knaccupuKaIo HAHOMAaTEePUAJIOB 110 UX MPUPOJIE.

B uem cnienuduxa ¢pymiepeHoBbix cTpykryp? Kakoe npumenenue ¢yniaepeHaM Bbl 3HaeTe?
B yeM 0co0€HHOCTH YTiaepoIHbIX HAHOTPYOOK?

[TpuBeauTe MPUMEPHI MOTUMEPHBIX HAHOMATEPHAIIOB.

Kakue ocoOeHHbIE CBOMCTBA XapaKTepHBI JJ11 HAHOMOPOIIKOB?

Uro Takoe «KBaHTOBBIE TOUKN»?

[Touemy npUNOBEPXHOCTHBIE ATOMBI BIUAIOT Ha CBOMCTBA HAHOIIOPOIIKOB?

Kakumu BenmnumHaMu XapaKkTepu3yeTcsl TMCIEPCHOCTh HAHOMATepUanoB?

Kak n nouemy n3MeHsI0TCS CBOMCTBA YacTHl] (IEPEUUCINTD) P U3MEHEHUH UX pa3mepa?
[lepeuniciure HaMepeHHBIE W HEHAMEPEHHBIE HMCTOYHUKHU TOMaJaHHUs HaHOMAaTEepHAaJOB
OKPYXKAIOIIYIO CpEy.

B

HazoBute ocCHOBHBIC HaAaMCPCHHBIC HWCTOYHUKH IIONaJaHUA HAHOMATCPHUAJIOB OKPYKAIOU[YIO

cpeny.
Hepqu/IanTe OCHOBHBIC U3JIC/IM, B KOTOPBIX YKE cemyac HCIIOJIB3YIOTCA HAHOMATEpHUaJbl.

Kakne nHamboiee pacnnpoCTpaHCHHBIC MCTOABI IMOJYYCHHA YTJICPOAHLIX HAHOMATCPHUAJIOB BbI

3Haere? JlaliTe UM KpaTKyr XapaKTepUCTHUKY.
OnumuTe XMMUYeCKHe U (PU3MUECKUE METOIbI OTYUYESHHUsI TOPOLIKOBBIX HAHOMATEPHAJIOB.
OnummuTe NOTEHIHATbHBIE HCTOYHUKH MOTMAaHUsI HAHOMATEPUAIOB B OKPYKAIOIIYIO CPEAY.

B deM cocTtouT KOHIIENLMS aﬂpeCHOﬁ JOCTaBKHU J'IeKapCTB? Kakwne 3a001eBaHNS MOXKHO 6y,Z[CT

JIEYUTH C IOMOILLIO DTOH TEXHOJIOTHH?



80. Kakum 00pa3oM HaHOMaTepUaIIbl INIAHUPYETCS UCIIOJIb30BaTh JJIs1 MEIUIIMHCKON AUAarHOCTHUKH,
nedeHus: 60JIe3He, ONOCOBMECTUMBIX HAHOMATEPHAIOB?

81. I[IpuBenute mpumepsl pa3pabOTOK, MCHOIB3YIOUIME HAHOMATEPHAIbl Ui OYHCTKU BOJBI U
BO3/TyXa.

82. OnumuTe aHTPONOTEHHBIE MPOLECCH], BEAyIIHMe K OOpa3oBaHHIO HAHOMATEpPHAJOB, Kak
OOOYHBIX MTPOYKTOB.

83. Kakue npupoHble mporecchl BeAyT K 00pa30BaHUIO HAHOYACTHUI] B OKpYXKarolei cpene?

84. Jlaiite ompeneneHre KOUIOMAHBIM cuctemaM. Kakue kiaccuukanuy KOJJIOUTHBIX CHCTEM
CYILIECTBYIOT?

85. IlepeuncianTe OCHOBHbBIE CBOMCTBA KOJUIOUAHBIX CUCTEM.

86. OnumuTe, Mo KAKUM MEXaHU3MaM MPOTEKAET KOATYJISIIIHSI 30JIeH.

87. Kakue cBO#CTBa XapaKTEPHBI 11 a3PO30JICi?

88. [IpuBeauTe BO3MOXKHBIE MEXAaHU3MBI aIT€3UH HAHOYACTHII B TOPUCTHIX CPEIax.

89. OnummuTe BIMSHHE OCHOBHBIX aOMOTHYECKUX (DAaKTOpOB Ha (PU3MKO-XMMHUYECKHE CBOMCTBA
HAHOYACTHII.

90. IlepeunciauTe OCHOBHBIC BUJbI B3aUMOJICHCTBUSI HAHOMATEPHAJIOB C OOBEKTAMHU OKpYKaroIen
CpEeJBbL.

91. TIlpuBeauTe cxeMy MUTpAIlMK HAHOYACTHUII B OKPYXKAIOIIeH cperie.

92. KakoBa posb Tpo(UYECKHUX IIeTIeld B MUTPAIMU M aKKyMYJISIIIMA HAHOMAaTEpPHAJIOB B JKHMBBIX
opranusmax?

93. [lepeuncianTe OCHOBHBIE MEXaHM3MBI MPOHUKHOBEHUS W BBIBEICHUS HAHOMATEpHAIIOB U3
Oouonoruuecknx o0bekToB. [laiiTe onpenenenrne 6MOJOCTYITHOCTH.

94. Kakue criocoObl TPOHMKHOBEHUS] HAHOYACTHUI] B OPraHU3M UYEJIOBEKa BBl 3HaeTe?

95. OnuiuTe cxemy MomnajilaHrs HAaHOYACTHI] B OPraHU3M YelIOBeKa Yepe3 JbIXaTeNbHbIE MYTH.

96. OnumuTe cXeMmy MomagaHusi HAHOYACTHUI] B OPTaHU3M YeJIOBEKa Yepe3 KOKHBINA OKPOB

97. IlpuBeauTe cxeMy U ONMUIIUTE IMYTH MEPEMEIIEHUs] HAHOYACTHI] B OPraHU3Me 4eJIOBEKa.

98. KakoBbI BO3MOKHBIE ITYTH BBIBEICHUSI HAHOMATEPHUAIOB U3 OPraHU3Ma YeJIOBEKa.

99. Uto paccMaTpuBaeT SKOTOKCHUKOJIOTHSI, KAKOBBI €€ OCHOBHbBIE HAIPABJICHHUS?

100. KakoBbl BpeMeHHBIE paMKH Pa3BUTHSI HAHOTOKCUKOJOTHH? B Kakux cTpaHax U KaKUMH
YUEHBIMH CO3[1aBATIOCH M PAa3BUBAIOCH 3TO HanpasieHne? OxapakTepu3yiTe TeMIIbl Pa3BUTHSL.

101. Uro sBnseTcss OOBEKTOM H3Y4YEHHMsS] Ha HOTOKCHKOJOTMM M B UYE€M €€ OTJIMYUE OT
TOKCHKOJIOTHH.

102. Uro Ttakoe TOKCHYHOCTH? Kakme mapaMeTpbl IOKa3bIBaIOT CTENEHb TOKCHYHOCTH
BemecTB? Kakue BHABI TOKCHYHOCTH BBl 3HaeTe? ONMIIUTE CIOCOOBI NPOHUKHOBEHHUS
HAHOYACTHI] BHYTPb JKUBOH KIICTKH.

103. [TpuBeauTe IpUMEPHI MOJOKUTETHHOIO ONOIOTHYECKOTO JEHCTBUSI HAHOMATEPHAJIOB.

104. [Tepeuncnure MEXaHU3MBI TOKCHYHOTO JICHCTBHUS HAHOYACTHII HA KIIETKY.

105. Onwumute MexaHu3M 00pa30BaHUs CBOOOIHBIX PaIMKaIOB C YHaCTHEM METAJIMYECKUX U
YIIIEPOJHBIX HAHOYACTHII.

106. [TpuBeauTe mpuMepbl TOKCMYECKOTO JAEUCTBUS HAaHOMATEpUAIOB HAa MIIEKOMHMTAOLIMX.
[TpuBeauTe MPUMEPHI TOKCHYECKOTO JICHCTBUS HAHOMATEPUAIOB HA OECIIO3BOHOYHBIX.

107. [Toxaxxute BIMsIHME cIOcO0a TUCTIEPTUPOBAHMS HA CTENIEHh TOKCUYHOCTH HAHOYACTHII.

108. [TpuBeauTe MPUMEPHI BIMSHUS HAHOMATEPHAIOB HA MUKPOOHOJIOTHYECKYIO aKTHBHOCTD
MOYB.

109. Kaknm 00pa3omM HAHOYACTHIIEI MOTYT HETATHBHO BIIUSTH HAa PACTCHHUS?

110. Ot kakux abNOTHYECKUX (PAaKTOPOB 3aBUCUT TOKCUYHOCTh HAHOMATEPUAJIOB?

111. Onummre poap pazMepa U IUCIEPCHOCTH IIPH OIPENEIEHUHA TOKCHYHOCTH.

112. Kakum o0pa3om BenmuurHa KOHLEHTPAIMH BIMSIET HA TOKCHYHBIE CBOMCTBA HAHOYACTHUIL?

113. [TpuBenuTe mpuMepsl, Kak TOKCUYHOCTh 3aBUCUT OT (DOPMBI YaCTHII.

114. Kakyro ponb B onpezieieHu TOKCUYHOCTH UTPAET COCTaB M CBOMCTBAa HAHOMATEpHUaIoB?

115. Pacckaxute o0 (u3Mueckux ToOKa3aTeNsaX TIpU OLIEHKE pHUCKOB BO3JCHCTBUS

HaHOMAaTEPHAJIOB HAa OKPYKAIOIIYIO CPEy.



116. Kakne ¢U3MKO-XMMHUYECKHE XapaKTEPUCTUKM HAHOMATEPHAJIOB HCIIONB3YIOTCS MpH
OIIEHKE PUCKOB?

117. Onumure  MOJNEKYJIApHO-OMOJIOTUYECKHEe W LUTOJOTMYECKHE  XapaKTEePHCTHUKHU,
UCIIOJIb3yeMbl€ PU OLIEHKE PUCKOB BO3JIEMCTBUS HAHOMATEPHUAJIOB.

118. Kakue TOKCHKOJIOTrMYEeCKHME M JKOJOTMYECKHE  II0Ka3aTeld  XapaKTEePUCTUKU
UCIIOJIb3YIOTCS NP OLIEHKE PUCKOB?

1109. B uem 3akimrouarorcs mpoOJieMbl B OCOOEHHOCTH TOKCHUKOJIOTMUECKUX —HCCIIeTOBAaHUN
HaHOMaTepHaaoB?

120. [TpuBenuTe MOAX0AbI, UCIOIb3YEMbIE B PELIEHUH BOIPOCOB KOAryJsLIMM HAHOYACTHI] B
CYCHEH3USIX U a3pO30JIsX.

121. Kakue noaxopl HCIIONB3YIOTCS ITPU BBIOOPE 10361 B HAHOTOKCUKOJIOTUN?

122. Kakumu meronamu onpeaesnstoTcst 1036l B HAHOTOKCUKOJIOTUH?

123. Onumure Ha3HaueHWE M (PU3MUECKUE OCHOBBI IMPHUMEHSEMBIX MHKPOCKOIMUYECKUX
METO/I0B HCCIIeI0BaHUs HAHOMATEpHAJIOB.

124. Kakue xpomaTorpadudeckue MeToipl Hanbojee pacpoCTpaHeHbl B HAHOTOKCUKOJIOTHUH?

125. [Tepeuncnure CEKTPOCKOIINYECKUE METO/IbI, UCIIOJIb3YEMbIE JJIs N3Y4YE€HUS] HAHOYACTHI
B OKPYXKaroLIEH cpeae.

126. Jaiite onpeneneHue NOHATUIO «pUCK». Kakue BUbI pUCKOB Bbl 3HaeTe?

127. Kakue ocHOBHBIE yCII0BHS JIJIs1 BOSBHUKHOBEHUSI PUCKa BO3/JICHCTBUS HAHOMAaTEpPHAJIOB Ha
3JI0POBbE YEJIOBEKA U OKPYXKAIOILYIO cpeny?

128. Onumure OCHOBHBIE MPOOJIEMBI B OLEHKE PUCKOB BO3JEHCTBHS HAaHOMAaTEpHUaJOB Ha
OKPY’KaIOLIYIO Cpeay.

129. [lepeuncnure OCHOBHBIE 3TAlbl OLIEHKU PUCKA BO3AEHCTBUS HAHOMATEPUAJIOB.

130. OnumuTe >KU3HEHHbI LMK HaHoMaTepuanoB. OT 4ero 3aBUCUT PUCK Ui 310POBbs
NepcoHaJIa, HaCEeJIEHUS U OKPY’KaIOLIEH cpeibl C YUETOM )KM3HEHHOTO LIUKJIa?

131. Kakue OCHOBHBIE MOAXOIBl pEAIMU3YIOTCS U1 MNPEeNOTBpPAIEHUs IOMaJaHHs
HaHOMAaTEpPHaJIOB B aTMOchepy padoueil 30HBHI.

132. VYKkaxure OCOOCHHOCTb INPUMEHEHUS CpPEACTB HMHIMBUAYaJIbHOM 3alIUTHl OPIraHOB
JBIXaHUS U KOKU PYK JJIs 3aLUTHI OT [10Ma/laHusl HAHOMaTEepHaJloB B OPraHu3M IIepCOHaa.

133. Onumure  couualibHble  PUCKU  Pa3BUTHS ~ HAHOTEXHOJOTMH M BHEAPEHUS
HAaHOMAaTEpHAaJIOB.

Kpumepuu ycmnozo onpoca

OueHka Kpurepun

OTan4HOo OTBeThl Ha IIOCTaBJICHHBIE BOIIPOCHI  M3JIararOTCA  JIOTUYHO,

MOCNEOBATEebHO U HE TpPeOYyIOT IOMOJHUTEIbHBIX MOSCHEHHIA.
[TomHO pacKpBIBAIOTCS NPUYUHHO-CICACTBEHHBIE CBSI3U MEXKIY
SABIIEHUSIMU W COOBITUSAMHU. JlenmaroTcsi 0OOCHOBAHHBIE BBIBOJBI.
JeMoHCTpUpyIOTCS TIyOOKHME 3HaHHS 0a30BBIX HOPMATHBHO-
PaBOBbIX aKTOB. COOII0OIAI0TCS HOPMBI TUTEPATYPHOU pEeUn.

«XOopouIo» OTBeTHI Ha IIOCTAaBJICHHBIC BOITPOCKHI nus3jararoTcs

CHUCTEMATU3UPOBAHO M IIOCIIENOBATENbHO. ba3oBble HOpMaTHBHO-
MIPABOBBIE AaKThl HUCHOJb3YIOTCS, HO B HEIOCTATOYHOM OOBEME.
Marepuan  u3naraercs  yBEpPEHHO.  PacKkpbITbl  IPUYMHHO-
CIIEICTBEHHBIE  CBSA3M  MEXAY SBICHUSMH U  COOBITUSIMH.
JleMoHCcTpHpyeTCs yMEHNE aHAIM3UPOBAaTh MaTepHall, OJHAKO HE BCE
BBIBOJIbI HOCSIT apryMEHTHPOBAHHBINA U JI0Ka3aTelIbHBIA XapakTep.
Co06m101a10TCsl HOPMBI JIUTEPATYPHOU pPeUH.

«KYHOOBJICTBOPUTECIIBHO» I[OHYCKaIOTCﬂ HAapymcHuss B IOCJICAOBATCIBbHOCTH M3JI0XKCHUA.

HNmMmerotcs YIIOMUWHAHUWA 00 OTACIBHBIX 0a30BBIX HOPMAaTUBHO-
IPAaBOBBIX AKTax. Hemnomno PACKPBIBAIOTCA MPUIUHHO-CJICACTBCHHBIC




CBSI3M MEXJYy SBICHUAMU U COOBITUSAMHU. JI€eMOHCTPUPYIOTCS
MIOBEPXHOCTHBIE 3HAHUS BOIIPOCA, C TPYJAOM PEIIAIOTCS KOHKPETHBIE
3amaun. MwmeroTcs 3aTpynHeHus ¢ BbIBojamu. JlomyckaroTcs
HapyIIEHNUs] HOPM JIUTEPAaTypHOU peun.

«HEYOOBJICTBOPUTEIIEHO»

Marepuan  u3naraercss — HENOC/IE[OBaTeNbHO, COMBYMBO, HE
IIPEACTABIISIET ONIPENCICHHON CUCTEMBI 3HaHUM 10 aucuuiuiee. He
PacKpbIBAIOTCA IIPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKY SIBICHUAMH U
coObITusiMu. He npoBoauTest ananu3. BeiBoabl 0TCYTCTBYIOT. OTBETHI
Ha JONOJHUTEIbHBIE BOIPOCHI OTCYTCTBYIOT. MMerorcs 3aMeTHbIE
HapyILIEHUs HOPM JINTEPAaTypPHOU PEUH.

3.2.2. JIns mpoMeKyTOYHOM aTTECTAIMH 110 BCEM MOAYIISIM TUCITUTUTHHBI pa3padaThIBAIOTCS OHIICTHI.
Jlist mpumepa nipeactabiieH oumeT Nel.

MMHUCTEPCTBO CEJIbCKOI'O XO3SMCTBA POCCUNCKOM ®EJEPALIMU
denepanabHOE FOCYJAPCTBEHHOS OI0OKETHOE 00Pa30BaTEIbHOC YIPSKICHHE

BBICIIIETO 00Pa30BaHUS

YPAJIbCKUM TOCYJTAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET

q)aKyJ'II)TCT TPaHCIIOPTHO-TEXHOJOI'MYECKNX MAllIUH U CEPBUCA

Kadenpa CepBuc TpaHCIIOPTHBIX M TEXHOJOTHUECKUX MAIIUH U obopyaoBanus B AITK

Hanpasaenue 23.03.03 «Qxcmiayaranus
TPAHCHOPTHO-TEXHOJOTHYEeCKUX MAIIMH H

KOMILJIEKCOB

Hucnunnuna «HoBble MaTepuaib»
dopma 00ydUeHHUS — OYHAsI, 3a0YHAsI

JK3aMeHAIMOHHBII OmeT Ne 1

1. Kakue Haubosee pacrpoCTpaHEHHbIE METOABI MOIYUYEHHS YIIIEPOIHBIX
HaHOMaTepHasioB Bbl 3HaeTe? JlaliTe UM KpaTKylo XapaKTEpUCTHKY.
2. VYrieponHbie HAHOTPYOKH: METO/BI IOIYYEHHS U IPUMEHEHNE B MAITHHOCTPOCHUH

CocraBui: 3opkos B.C. YTBepxkaao:
(noonucy) Jexan ¢akynprera TTMC
« _» 20 rom M.JL.}Ocymos
(noonucw)
« » 20 roj

B kaxx1om Borpoce 13 4eThIpEX OTBETOB 00y4YaeMblil JOJKEH BHIOPATh OJMH IIPABUIILHBIM.

3.2.2. Kpurepun o1ieHKH 3K3aMeHa:

I'paMOTHOC n

Ouenka Kpurepuu ouenku
«OtanuHO» 3uaer:
- TEPMHUHOJIOTHIO, OCHOBHBIC TIOHATHS U OTIPEJICIICHNUS;
- OCHOBHBIE BH/Ibl HAHOTEXHOJIOTHII 1 HAHOMATEPHAJIOB;
1. TI'myboxkoe u - (huznuecKre OCHOBBI MEPCHEKTUBHBIX HAHOTEXHOJIOTHIA.
IIPOYHOE  YCBOEHHE Ymeer:
3HaHUN - moxdupath HEOOXOMUMYIO IS NPOEKTHPOBAHUS MATEpHAJOB C 3aJaHHBIMH CBOWCTBAMH
MPOrPaMMHOTO CIPaBOYHYIO JIUTEPATypy, CTaHIAPThl M JAPYr'He HOPMaTHBHBIE Marepuayibl (B TOM YHCIe
Mmarepuana (yMeHHe rpaduyeckue);
BBIJICTSITH  TJIABHOE, - 000CHOBaHHO BHIOMPATh HAHOMATEPHAJIBl M PALIMOHAIBEHO UX MCIOJIB30BATh;
CYIIECTBEHHOE). - BBITIOJIHATH OCHOBHBIE TEXHOJIOTHYECKHUE Ollepalny;
2. HWcuepnsiBaroiee, - YUYUTHIBaTh IIPM KOHCTPYHPOBAHWU TPEOOBaHMS DSKOHOMHYHOCTH, TEXHOJOIMYHOCTH,
MIOCJIE/IOBATENLHOE, PEMOHTONPUTOJHOCTH, ~ CTAaHJAPTH3allMK,  YHH(UKAIWMH, TPOMBIIIIEHHONH  ACTETHKH,

0Ee30IMaCHOCTH U YKOJIOTUH.




JIOTUYECKU CTPOHHOE

M3JI0KEHHE.
3. ITpaBunbHOCTH
(hopMyIHpPOBKHI

MOHATHH u

3aKOHOMEPHOCTEHN IO
JAaHHOI mpobieme.
4. Hcnonp3oBanue

IPUMEpPOB u3
MOHOTpadHuIecKon
JUTEPaTypHI U
MPaKTHKH.

5. VYmenue

MaTepHany.

CIcCJIaTh
BBIBOJ II0 H3JIara€Momy

Baapgeer:

- HAaHOTEXHOJIOTHSMH;

- OCHOBaMH MPOEKTHPOBAHNS HAHOCTPYKTYPHPOBAHHBIX MAaTEPHAIIOB!

- HAYYHBIM BEIOOPOM MaTEpPHAIOB C 3alaHHBIMHU CBOWCTBAMU;

- paboToif CcO CHpaBOYHOW JHTEPaTypod, CTaHAAPTAMH U JAPYTHUMH
MaTepuanamu;,

- HaBBIKAMHM pacyeTa OCHOBHBIX CBOMCTB HAHOMATEPHAJIOB.

HOpPMaTUBHBIMHA

«XOPOIIOH»

1. JlocraTouno
TIOJTHOE 3HaHHE
TIPOTPaAMMHOTO
MaTepHaia.

2. I'pamotHOE
U3JI0KEeHUE
MaTepHaa 1o
CYIIECTBY.

3. OtcyTtcTBHE
CYIIECTBEHHBIX
HETOYHOCTEH B
(hopmynHIpoBKE
MOHSITHH.

4. IIpaBunbHOE
IIPUMEHEHHE
TEOPETUYECKUX
0JIO’KEHU I npu
MOATBEPKICHUH
pUMEpaMHu.

5. YMeHue cpenath
BEIBOJI.

IIpu sTom:

1. HenocraTouno
MOCJIEIOBATENEHOE H
JIOTHYECKOe
M3JI0KEHUE
MaTepHaia.

2. HexoTopsie
HETOYHOCTHU B
(hopMynHpOBKE
MOHSATUHN.

3naer:

- TEPMHUHOJIOTHIO, OCHOBHEIC ITOHATHUS U OTIPEICICHUS;

- OCHOBHBIC BH/IBI HAHOTEXHOJIOTHI 1 HAHOMAaTEePHAJIOB;

- (pu3HUeCcKIe OCHOBHI IIEPCIIEKTUBHBIX HAHOTEXHOJIOTHIA.

Ymeer:

- 1OA0MpaTh HEOOXOAUMYIO IS MPOCKTHPOBAHUS MATEPHAJIOB C 3aJaHHBIMH CBOWCTBAMHU
CIPAaBOYHYIO JINTEpaTypy, CTaHAApThl M Apyrue HOPMATHUBHBIE MaTepuanbsl (B TOM YHCIE
rpaduyeckue);

- OGOCHOBaHHO BI)I6I/IpaTb HaHOMaTepI/IaIILI nu paHI/IOHaHLHO HX HUCIIOJIB30BATh,

= BBIIIOJIHATH OCHOBHBIC TCXHOJIOTHUYCCKUC OHepaI_II/II/I;

- YYHTHIBaTh TPH KOHCTPYHPOBAHHHM TPEOOBAHUS JKOHOMHYHOCTH, TEXHOJOTHYHOCTH,
PEMOHTONPUTONHOCTH,  CTaHAAPTH3AlUH,  yHA(QUKAIMH,  OPOMBINIICHHOW  ACTETHKH,
0e30MaCHOCTH U SKOJIOTUH.

Baageer:

- HAHOTEXHOJIOTUSMH;

- OCHOBAMH IIPOCKTUPOBAHUS HAHOCTPYKTYPUPOBAHHBIX MAaTCPUAJIOB:

- HAY4HBIM BBIOOPOM MaTEpHaNOB C 3aJJaHHBIMH CBOWCTBAMH;

- paboTOH €O CIpPaBOYHOH JHMTEpPaTypod, CTaHAAPTAaMH W JPYTUMH HOPMAaTHBHBIMH
Marepuanamy,

- HaBBbIKAMHU PacueTa OCHOBHBIX CBOKWCTB HAHOMATEPHUAJIOB.

«YyHAOBJICTBOPHUTCIILHO»

1. OOmme 3HAHUA
OCHOBHOT'O
Mmarepuana 6e3
YCBOEHUSI HEKOTOPBIX
CYIIECTBEHHBIX
MTOJIOKCHHUIA.

2.  ®opmynupoBKa
OCHOBHBIX IIOHSTHH,

HO — C HEKOTOpOH
HETOYHOCTHIO.
3. 3arpynHeHus B
MpUBEICHUU

IPHUMEPOB,

3naer:

- TEPMHUHOJIOTUIO, OCHOBHBIE TIOHSATHSI U OIPE/ICIICHHS;

- OCHOBHBIE BH/Ibl HAHOTEXHOJIOTHI 1 HAHOMATEPHAJIOB;

- (pu3HUECKIe OCHOBBI IIEPCIIEKTUBHBIX HAHOTECXHOJIOTHIA.

Ywmeer:

- ToAOWpaTh HEOOXOAUMYIO IS MPOCKTHPOBAHUS MATEPHAJOB C 3aJaHHBIMU CBOWCTBAMH
CIPABOYHYIO JINTEPATYpy, CTAHAAPTHI M APYrHe HOPMATHBHBIC MaTepHajbl (B TOM 4YHCIIE
rpadudeckue);

- 000CHOBaHHO BBHIOMPATh HAHOMATEPHAJIBI M PAIMOHATIBHO MX MCIIOJIb30BATh;

- BBIIIOJIHATH OCHOBHBIC TEXHOJOIHYCCKHE ONEPAIlHH;

- y‘II/ITBIBaTB HpI/I KOHCprI/IpOBaHI/II/I Tpe6OBaHI/IH OKOHOMHWYHOCTH, TCXHOJIOTHUYHOCTH,
peMOHTOHpI/IFO]lHOCTI/I, CTaHIIapTI/I3a[II/II/I, yHI/IlI)I/IKaHI/II/I, HpOMBIH_UIGHHOI\/’I 9CTCTHUKH,
0€30IaCHOCTH U DKOJIOTHH.

Baaneer:




MOATBEPKAAOIIUX - HQHOTCXHOJIOTUSAMMU,

TEOPETHUECKHE - OCHOBaMH MPOEKTHPOBAHNS HAHOCTPYKTYPHPOBAHHBIX MAaTEpPHAIIOB!
TMOJIOKCHHS. - HAYYHBIM BEIOOPOM MaTEpHANIOB C 3aJaHHBIMH CBOHCTBAMH;
- paboToif CO CHpaBOYHOW JHTEPaTypod, CTaHAAPTAMH W JPYTUMH HOPMATHBHBIMH
MaTepuanamy;,

- HaBBIKaMHU pacd€Ta OCHOBHBIX CBOICTB HaHOMAaTEPHUaJIOB.

«HeynoBiIeTBopuTeNnsHO» | He 3Haer:
- TEPMUHOJIOTHIO, OCHOBHBIE ITOHATHUS U ONIPENIENEHUS;
- OCHOBHBIC BH/Ibl HAHOTEXHOJIOTUH 1 HAHOMAaTEePHAJIOB;

1. Hesnanue - (pu3HUECKIEe OCHOBBI MIEPCIIEKTUBHBIX HAHOTCXHOJIOTHIA.
3HAYUTEILHOM YacTH He ymeer:
MPOrpaMMHOTO - ToAOMpaTh HEOOXOAUMYIO JJisi TMPOCKTHPOBAHUS MATCPHAJOB C 3aJlaHHBIMU CBOWCTBAMH
Martepuana. CIIPABOYHYIO JUTEpATypy, CTaHIAPTHl M JpYrue HOPMAaTHUBHbIE MaTepuaibl (B TOM YHCIE
2.  CymecTBeHHBIC rpadudeckue);
omuOKH B TpoIecce - 000CHOBaHHO BBHIOMPATh HAHOMATEPHAJIBl M PAlMOHATIHHO UX HCIOIB30BATh;
H3JI0KCHUS. - BBIIIOJIHATH OCHOBHBIE TEXHOJIOTMYECKUE OIIEpaLliu;
3. Heymenue - YYHTHIBaTh TIPH KOHCTPYHPOBAHMHM TPEOOBAaHUS HKOHOMHYHOCTH, TEXHOJOTHYHOCTH,
BBIJICIUTH PEMOHTONPUTONHOCTH,  CTaHAAPTH3AIUK,  yHA(QUKAIMH,  OPOMBIIIICHHOW  ACTETHKH,
CYILIECTBEHHOE H 0€30IaCHOCTH Y DKOJIOTHH.
cIeNnaTh BBIBO/I. He Baaneer:
4. Hesnanue wam - HAHOTEXHOJIOTUSMU;
omuOoYHbIe - OCHOBaMH IIPOEKTUPOBAHNS HAHOCTPYKTYPUPOBAHHBIX MaTEpHAIOB:
OHpeILCHCHI/ISI. - Hay‘IHI)IM BI)I60pOM MaTepI/IaHOB C 3aJaHHbBIMHU CBOﬁCTBaMH;
- paboToil CO CIOpPaBOYHOW JIMTEPATypOH, CTAHAAPTAMH U JAPYTUMH HOPMATHBHBIMH
MaTepHagamy,

- HaBbIKaMH pacucTa OCHOBHBIX CBOICTB HaHOMATCpHAJIOB.

3.2.3 Kpumepuu ouenxu Kkonmponvhoi pabomest (30)

Onenka -bamiel Onucanune
OT1iuyHO 3aiaHue BBIMOJIHEHO MOJHOCTHIO U TPABUIILHO
3ajiaHue BBIIOJIHEHO MOJHOCTHIO, HO PEIIEHUE COAEPKUT HECYIIECTBEHHBIE
Xopouo OLINOKHU

Y I0BIIETBOPUTENHHO | 3aJaHKE BHITIOJHEHO HE MOJTHOCTHIO WM COJICPIKHUT CYIIECTBEHHBIC OMNOKN
Kommerenius ue 3aanue He BBITOIHEHO
chopMupoBaHa

3opkoB B.C. Meroanueckne peKkOMEHIalluu 0 BBIMOJIHEHUIO KOHTPOJIBHBIX paboT 1Mo
mucuuminHe «HoBble MaTepuans» 1o HanpasiaeHuto 23.03.03 «Dkcemyaranus TpaHCIIOPTHO-
TEXHOJIOTUYECKHUX MAIIUH U KOMIUIEKCOB)» 3a04HOM popmbl 00yueHus. — EkarepunOypr: Ypaiabckuit
I'AY, 2016. — 15c.

4. Memoouueckue mamepuansl, onpeoenaoujue npouedypovl OUeHUBAHUA 3HAHUI, YMEHUTl, HAGbIKOE

Onenka 3HaHMM 10 JUCLMIUIMHE IPOBOAUTCS C LIETBIO ONPENEICHNS YPOBHS OCBOCHHS IIPEIMETA,
BKJIFOYAET:

-paboTa Ha JeKIuH,
-YCTHBIH OIpOC;
-KOHTpoJibHas padoTta (30);
- DK3aMEH.

[To qucuuIuIMHE NpeycMOTPEHB! (POPMBI KOHTPOJIS KayecTBa MOATOTOBKU:

— TeKyIMH (OCYLIECTBICHHE KOHTPOJS 3a BCEMHU BHJAaMU ayJAUTOPHONH U BHEAyAUTOPHOMN
JeSITeNbHOCTH CTYJEHTa C IeNIbI0 MOJy4YeHUs MEpPBUYHON MH(POPMALUU O XOJE YCBOEHHUS OTIENbHBIX
AJIEMEHTOB COJEPKAHUS AUCLIUILINHBI);

— NPOMEXYTOUYHBIH (OLIEHUBAETCS YPOBEHb M KAayeCTBO IOJrOTOBKM IO KOHKPETHBIM pa3jieiam
JUCITUTIITUHBI ).



Pe3ynbrarthl TeKylmero M MPOMEKYTOYHOIO KOHTPOJISI KadyecTBAa BBINOJIHEHHSI CTYIEHTOM
3aIUIAHUPOBAHHBIX BUJIOB AEATENBHOCTU IO YCBOCHHMIO Y4YE€OHON IUCIMILIMHBI SBISIOTCS IOKa3aTeleM
TOTO, KaK CTYAIEHT paboTall B TeUEHHE CEMECTPA.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPEAYCMATPUBAET OLICHUBAHUE X0/1a OCBOCHMSI TUCIIUILIIMHBI ,
MIPOMEKYTOYHAs aTTeCTAIUs 00YJAIONIMXCS — OLICHUBAHUE PE3YIHTaTOB O0YyUEHHSI IO AUCIUTUIMHE, B TOM
IIOCPEJICTBOM HUCIIBITAHUS B JOPME IK3aMeHa.

3. 1 UtoroBas OleHKA MO0 AUCHMILIMHE CKJIAALIBACTCH U3:
bamnos 3a paboTy Ha JIeKIus
banioB, oaydeHHBIX MPU BBIMOIHCHHH TECTOBBIX 3aJIaHUH 110 MOJIYJISAM (TeMaMm)
Bbamios, onydeHHBIX Ha 3a4eTe

Buj ucnpiTanus

Kpasmmmerpus

KpnTepml OICHKH KOMIICTCHIIUH

PaGora Ha nexnuu

1 Oamn/zamsatme  (max
konruectBO 6aos — 30).

3Haer:

- TEPMUHOJIOTHIO, OCHOBHBIE NTOHATUS U ONPENIEICHUS;

- OCHOBHBIE BH/Ibl HAHOTEXHOJIOTHH U HAHOMAaTEepHAJIOB;

- (hu3MUECKE OCHOBBI MIEPCHEKTUBHBIX HAHOTEXHOIOTHH.
Ymeer:

-  mnoabuparth HEOOXOAMMYIO Al  TIPOEKTHPOBAHMSA
MaTepualoB C 3aJaHHBIMH CBOMCTBAMH CIIPaBOYHYIO
JIUTEpaTypy, CTAaHAAPTHI ¥ APYTHE HOPMATHBHBIC MaTEPUaIIbI
(B ToM umucne rpaduueckue);

- 000CHOBaHHO BBIOMpPATh HAHOMATEPUAIIBl U PAIIMOHAIBEHO
HX HUCIIOJIB30BATh,

= BBITIOJIHATH OCHOBHBIC TCXHOJIOTUYECKHUC OICpaliu;

- yYdTBIBaTH IPHU  KOHCTPYMPOBAHUH  TpeOOBaHUS
9KOHOMUYHOCTHU, TEXHOJOTUYHOCTU, PEMOHTOIIPUTOJAHOCTH,
CTaHAAPTU3AINY, YHU(UKAINH, TTPOMBIIIICHHON 3CTETHKH,
6€301acHOCTH M 3KOJIOTHH.

Baageer:

- HAaHOTEXHOJIOTHSMH;

- OCHOBaMH NPOEKTHPOBAHHMA HAHOCTPYKTYPHPOBAHHBIX
MaTepuaoB:

- HAy4YHBIM BbI60pOM MaTe€pHraioB C 3alaHHbBIMU CBOfICTBaMH;
- paboToi co CHIpaBOYHOM JHUTEPaTypod, CTaHAAPTAMHU H
JpYrUMHA HOPMaTUBHBIMU MaTepHaIaMH,

- HaBBIKAMH PacdyeTa OCHOBHBIX CBOICTB HAHOMAaTEPHAJIOB.

YceTHbll onpoc

— «5» — 2 Gaa/3aHsTue
(max Koim4ecTBO 6aIIOB —
36);

- «d» — 1.6 Gamta/3ansTre
(komuuecTBO OaIoB — 29);
- «3» — 1.2 6amna/3aHsTre

(min xoJu4ecTBO 0AIOB —
22).

3Haer:

- TCPMHUHOJIOT IO, OCHOBHBIC ITOHATUA U OINPCACIICHUA,

- OCHOBHBIE BH/Ibl HAHOTEXHOJIOTHI 1 HAHOMATEePHAJIOB;

- (hu3nUecKre OCHOBBI MEPCHEKTUBHBIX HAHOTEXHOJIOTHH.
Ymeer:

-  noadupath  HEOOXOAMMYIO Al  TPOEKTHPOBAHMS
MaTepualioB C 3aJaHHBIMH CBOMCTBAMH CIIPaBOYHYIO
JINTEPATYPY, CTAHIAPTEI U APYrie HOPMATUBHEIE MAaTEPHUAIIbI
(B ToM umncne rpaduueckue);

- 000CHOBAaHHO BBIOMPATh HAaHOMATEPHAJIBl U PALMOHATBHO
HX HUCIIOJIB30BATh,

= BBITIOJIHATH OCHOBHBIC TCXHOJIOTHMYECKUEC OICpaluu,

- yYNTBIBATHh NPH  KOHCTPYMPOBAHUM  TpeOOBaHUS
9KOHOMUYHOCTH, TEXHOJIOTMYHOCTH, PEMOHTOIPHUIOIHOCTH,
CTaH/apTU3alUNH, YHU(UKAINH, IPOMBIIUICHHOH 3CTETHKH,
6€301acHOCTH 1 KOJIOTHH.

Baaneer:

- HAaHOTEXHOJIOTHSIMH;

- OCHOBaMH NPOEKTHPOBAHMS HAHOCTPYKTYPHUPOBAHHBIX
MaTepHajIoB:

- HAy4YHBIM BBI60pOM MaT€puraioB C 3alaHHbBIMU CBOﬁCTBaMH;
- paboToii co CHIPaBOYHOM JHUTEPATypOH, CTaHAAPTAMHU H
JIpYyr'UMHA HOPMATHUBHBIMU MaTepHaIaMH,




- HaBbIKaMHU pacye€Ta OCHOBHBIX CBOICTB HAaHOMATCpHaJIOB.

Ok3ameH ( Ouier)

«5» — 34 damia

«4» — 27 6amios
«3» — 22 Gamia.

3naer:

- TEPMHUHOJIOTHIO, OCHOBHBIC ITOHATHSA M ONIPEICICHUS,;

- OCHOBHBIE BH/IbI HAHOTEXHOJIOTH 1 HAHOMAaTEPHAJIOB;

- (hu3MUECKHE OCHOBBI NIEPCIIEKTUBHBIX HAHOTEXHOJIOTHH.
Ymeer:

-  monbuparts HEOOXOAMMYIO Ui  TPOSKTUPOBAHHS
MaTepuagoB C 3aJaHHBIMH CBOMCTBAMH CIIPaBOYHYIO
JUTEpaTypy, CTAaHAAPTHI ¥ APYTHE HOPMATHBHBIE MaTEepUalIbI
(B ToM umncne rpaduueckue);

- 000CHOBaHHO BBHIOMpPATh HAaHOMATEpUalbl U PAlOHAILHO
UX MCIOJIb30BaTh;

- BBIIIOJIHSTH OCHOBHBIE TEXHOJIOTHYECKHUE OIIepallly;

- YYdTHIBaTh TPU  KOHCTPYUPOBAHUHM  TpeOOBaHHUS
SKOHOMHYHOCTH, TEXHOJIOTUIHOCTH, PEMOHTONPHUTOHOCTH,
CTaHAAPTU3AUNY, YHU(UKAINHN, TPOMBIIIICHHON 3CTETHKH,
6€3011acHOCTH M 3KOJIOTHH.

Baaneer:

- HAHOTEXHOJIOTUSIMH;

- OCHOBaMH TIPOCKTHPOBAHMSA HAHOCTPYKTYPHPOBAHHBIX
MaTepualioB:

- HAYyYHBIM BLI60pOM MaTe€puraioB € 3alaHHbBIMU CBOﬁCTBaMH;
- paboToil cO CIpaBOYHOM NHUTEPATypOW, CTaHIAPTAMH M
JPYTMMHA HOPMATUBHBIMU MaTepHaJIaMU;

- HaBBIKAMU pacyeTa OCHOBHBIX CBOWCTB HAHOMAaTEPHAJIOB.




HeynosnersopurensHo

He 3naer:

- TEPMHUHOJIOTHIO, OCHOBHBIE TIOHATHSI U OTIPEICIICHNS;

- OCHOBHBIE BH/Ibl HAHOTEXHOJIOTHI 1 HAHOMATECPHAIOB;

- (hu3MUECKHE OCHOBBI MIEPCHIEKTUBHBIX HAHOTEXHOIOTHH.
He ymeer:

- mombmpatb HEOOXOONMYIO UII  IPOCKTHPOBAHUS
MaTepuagoB C 3aJaHHBIMH CBOMCTBAMH CIIPaBOYHYIO
JUTEpaTypy, CTAaHAAPTHI ¥ APYTHUE HOPMATHBHBIE MaTEepUaIIbI
(B ToM umncne rpaduueckue);

- 000CHOBaHHO BBIOMPATh HAHOMATEPUAIBl U PAIIMOHAIBEHO
UX MCIOJIb30BaTh;

- BBHINOJIHATH OCHOBHBIE TEXHOJIOTMYECKHUE OTIEPaIiH;

- YYMTHIBaTb IPU  KOHCTPYUPOBAHUHM  TpeOOBaHHUS
SKOHOMHYHOCTH, TEXHOJIOTUYHOCTH, PEMOHTONPHUTOHOCTH,
CTaHAAPTU3AUNY, YHU(UKAINHN, TPOMBIIIICHHON 3CTETHKH,
6€3011acHOCTH M 3KOJIOTHH.

He Baaaeer:

- HAaHOTEXHOJIOTHSMH;

- OCHOBAMH NPOEKTHPOBAaHMA HAHOCTPYKTYPHPOBAHHBIX
MaTepualioB:

- HAy4YHBIM BLI60pOM MaTe€puraioB € 3alaHHbBIMU CBOfICTBaMPI;
- paboTOM €O CHpPaBOYHOW JIUTEPATYpOH, CTaHIApTaAMHU H
JpYrdMHA HOPMAaTHUBHBIMU MaTepHaIaMH,

- HaBBIKAMHM pacueTa OCHOBHBIX CBOMCTB HAHOMAaTEpHAaJIOB.

4.2 Ta6auua nepeBoja 0a/1710B B TPAAUIIHOHHYI0 CHCTEMY OII€HOK.

banner O1enka
[Tonnas 3anuce Coxkpaiénnas 3anmch Yucnosoit
SKBHUBAJICHT
91-100 OTan4HO OTJL 3)
74-90 Xopo1o X0p. 4
61-73 Y 10BIETBOPUTETHHO Y/IOBIL 3
0-60 HeynosnersopurenpHo Heyn. 2

ITo pe3yabTaTamM Ta6J'II/IIIBI BBICTABJIACTCA UTOTOBAs OILICHKA B 321'-IéTHy1-O KHHXKY
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