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L13LMOdIIMHA UW

TOCYAAPCTBEHHOE BIOZPKETHOE
OBPA3OBATE/IbHOE

BBICLIETO
OBPA30BAHIAA PECNYBINKYA
KPIM "KPbIMCKMI UHXEHEPHO-
MEJATOTUYECKWI YHVBEPCUTET
VIMEH! OEB3 AKYBOBA™

KPBIMCKWIA MHXE,

|

MUWHUCTEPCTBO OBPA30BAHUA, HAYKN U MOJIOJAEXXU PECITYBJIMKU KPBIM

I'ocynapcTBeHHoe 01017KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIero 00pa3oBaHusA
Pecny6inkn Kpbim
«KpbIMCKHH HHIKEeHEPHO-NleAarornyeckuii ynusepcurer umeHu Pes3u SIkyoosa»
(I'bBOYBO PK KUIIY umenu ®eB3u SAkyooBa)

Kadeapa 3jieKTpoMeXaHUKH U CBAPKH

COI''TACOBAHO YTBEPXJIAIO
Pykooautens OITOIT 3aBenyromuii kadeapoit
2.0. Srpses 2.0.rpseB
14 mapra 2024 r. 14 maprta 2024 r.

PABOYASA ITPOI'PAMMA JUCIHHAITJINHBI
b1.B./IB.04.01 «HaHOTeXHOJI0T UM

HamnpasieHue noarorosku 15.04.01 MammHocTpoeHue
MarucTepckas nmporpaMma «JEeKTPOMEXaHUKA U CBApKa

(bakyIbTeT HHXEHEPHO-TEXHOJIOTUUECKUI

Cumdepomnons, 2024



Pabouas mnporpamma pgucuumiuasl b1.B.JIB.04.01 «HaHotexHomoruw» st
MaructpoB HampasiieHus mnoaroropku 15.04.01 MammnocTpoenue. Marucrepckas
nporpamma «DJEKTpOMEXaHUKAa M CBapka» cocTtaBieHa Ha ocHoBaHuu PI'OC BO,
YTBEPXKJIEHHOIO0 TMpUKa3oM MMHHCTEpCTBA HAayKM UM BBICIIETO 00pa3oBaHUsA
Poccuiickoit ®enepanuu ot 14.08.2020 Ne 1025.

CocraBurenb
paboueii mporpaMMBbI JL.b. Ulpon

MOAITUCH

Pabouas nporpamma paccMOTpeHa U 0JJ00peHa Ha 3acegaHuu Kadeapbl
AIIEKTPOMEXAHUKHU U CBAPKU
ot 05 mapra 2024 r., nporokos Ne 10

3aBenyromuii Kadeapoit 2.9.4rpseB

TOAITUCH

Pabouas nporpamma paccmoTpeHa u onoopena Ha 3aceganuu Y MK nnxxenepHo-
TEXHOJIOTHYECKOT0 (haKyiIbTeTa
oT 14 mapra 2024 r., npotokoi Ne 4

IIpencenarens YMK 2.P. llapunosa

TIOAITUCH
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1.Padouas nporpamma naucuumuinabl b1.B./IB.04.01 «HanorexHoJorum» s
MArucTparypbl  HampasBjeHuss mnoaroropku 15.04.01  MammHocTpoeHue,
MAarucTepcKas NporpaMmMa « JJIeKTPOMEXaHUKA U CBapKa».

2.Ilepedyenb IUIAHMPYEMBIX Ppe3yJbTATOB O00y4YeHHMsl 10 [MCHUILIUHE,
COOTHECEHHBIX ¢ IUIAHHUPYEMBbIMH Ppe3yJbTaTaAMH OCBOeHHMsI 00pa3oBaTebLHOI
NporpamMmbl

2.1. leab 1 321244 U3yYeHHUs] AMCHUTLIAHBI (MOAYJIA)

Henv oucyunaunvt (moodyna):
— ¢opmupoBaHre 0a30BbIX 3HAHUM W YMEHUN, MO3BOJIAIONIUX OPHEHTHPOBATHCA B
TEPMUHOJIOTUA W HANPABJICHUSAX  HAHOTEXHOJOTUU KaKk  COBOKYITHOCTH
TEXHOJIOTUYECKUX METOJIOB, MNPUMEHSIEMbIX JJIsI U3Y4YECHUs, MPOCKTUPOBAHUS U
MPOU3BOJICTBA MAaTE€pHATIOB, YCTPOMCTB M CHCTEM, BKIIOYAs LEJICHAIIPABICHHbBIN
KOHTPOJIb W YIIPABICHUE CTPOCHUEM, XMMHUYECKMM COCTABOM M B3aUMOJICHCTBUEM
COCTaBIISIIOIIMX UX OTACIBHBIX AJIEMEHTOB HAHOAUAIIa30HA.

Yuyeonwvie 3a0auu oucuyunaunovt (mooyns):
— O3HaKOMHTb CTYJEHTOB C TCOPETHYCCKMMH OCHOBAMH HAHOTEXHOJOTHMH U
OPHUEHTHPOBATh WX HA HMCIOJH30BAaHWW KOHKPETHBIX peaTu3alfii HAHOTECXHOJOTHHA B
WH)XCHEPHO-TEXHUYECKON U HayYHO-UCCIIEA0BATEILCKOM IEATEILHOCTH.

2.2. lInanupyemble pe3yabTaThl OCBOCHHS U CHUTLIUHBI
[Tpouecc nzyuenus aucuuiuinabl b1.B.J1B.04.01 «HaHoTexHoMOTHMY HaIpaBjeH Ha
(dhopMUpOBaHUE CIEAYIONIMX KOMIIETCHIUMN:
[1K-2 - CriocobeH K pa3zpaboTKe ¥ BHEAPEHHUIO CPEICTB aBTOMATU3AIMKA 1 MEXaHHU3AIlUU
MIPOU3BOJICTBEHHBIX MPOIECCOB MEXaHOCOOPOYHOTO MPOU3BOJCTBA, KOOPAUHUPOBATH
paboTy pH KOMIUIEKCHOM PEIICHUH MHHOBAIIMOHHBIX TIPOOJIEM B MAIITMHOCTPOEHUH;

[1IK-3 - CnocobeH opraHu3oBaTh W MPOBOJAUTH HAYUYHBIE UCCIIEIOBAHMS, CBSI3aHHBIE C
pa3paboTKON MPOEKTOB MW MporpamMmMm, MPOBOAUTH pabOThl MO CTaHAAPTH3ALUU
TEXHUYECKUX CPEICTB, CHCTEM, MPOIIECCOB, 000PYAOBaHUS U MATEPHAJIOB;

B pe3ynbpTaTe u3yyeHus: AUCUUIIIMHBI MAarUCTPAHT JOJKEH:

3HaTh:

— NPUHLIUITHATIbHBIE CXEMBbI peanzainuu TEXHOJIOT Ui OBICTPOrO
MPOTOTHIMPOBAHUS, COBPEMEHHBIE TOCTIKEHUS HAyKH, TEXHHKH, MEPEIOBOTO
OTIbITa B HAHOTEXHOJIOTHH U JTy4eBOU 00pabOTKH MaTepUaOB;

— OCHOBHbIE NPUHLMIIBI IPOEKTUPOBAHUS B Cpelie OOBEMHOT0 MOJAEIUPOBAHUSA,
TEOPETUYECKUE U TMPAKTUUYECKHE OCHOBBI AJJIUTUBHBIX TEXHOJOTHI, OCHOBHBIE
CHocoObl  JIyueBOH OOpaOOTKM MaTepuanoB, HAHOTEXHOJOTMH U  HOBBIX
KOHCTPYKIIMOHHBIX MaTepUaJIOB.

YMmerTh:
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— HCIOJIBb30BaTh KOMITBIOTEP KaK CPEACTBO yIpaBiieHus: nHpopMmalmeid, padboTtars ¢
uHpopManMeld B TJIOOAJIBHBIX CETAX; MCIHOJB30BaTh (yHIaMEHTaIbHbIE
oO0IIenHKEeHEePHbIE 3HAHMS,

— PaboTtath B 0HOI WM HECKOJBKUX MHXKEHEPHBIX MpOrpamMMmax TBEPAOTEIbHOTO
MOJIEJIMPOBaHUs; B NMPO(ECCHOHATBHON NEATENbHOCTH MPUMEHSITh TEXHOJIOTUU
aJTUTUBHOTO TPOM3BOJICTBA, pa3padaThiBaTh TEXHOJIOTHIO Ja3epHON 00paboTKu
MaTepHuaoB.

Baagers:

— pa3au4HbIMH cucteMamMHu npoektupoBaHus B cpene CAIIP, cnocoOGHOCTBIO
OpraHu30BaTh  pa3BUTHUE  TBOPUYECKOW  WMHUIMATHUBBI,  pallOHAIM3AIINY,
M300peTaTeNnbCcTBa, BHEAPEHUS JOCTHIKEHHUS OTEUECTBEHHOM M 3apyOeKHOM
HAayKH{, TEXHUKH, IEPETOBOTO OIBITA.

— [IpoexTupoBate u co3naBaTh KommbioTepHyro 3D Moxens Kakoro-immdo
YCTPOMCTBA WJIM DJIEMEHTa YCTPOMNCTBA, HABBIKAMHU IOCTPOCHUS HAa MPAKTHKE
MaTEeMaTHYEeCKUX U KOMIIBIOTEPHBIX MOJENel, BblOOpa crHocoba JiyueBOi
00paboTKK MaTepuana U 000pyI0BAHMUS;

3. Mecro aucuumianabl B crpykrype OIOIL.
Huciumnaa b1.B.JIB.04.01 «HaHoTexHOMIOTUM» OTHOCUTCS K AUCHMIUIMHAM IO
BBIOOpY YacTH, popMUpyEeMOil ydacTHUKaMU 00pa30BATENbHBIX OTHOIICHHN y4eOHOTO
TJIaHA.

4. O0beM IMCHUILIHHBI (MOLYJIA)
(B 3aueTHBIX EAWHHUIIAX C YyKa3aHWEeM KOJIMYECTBA  aKaJAEMUYECKUX  WIH
ACTPOHOMHYECKHX YacOB, BBIJCJICHHBIX HAa KOHTAKTHYI paboTy OOydarommxcs ¢
npernojaBaresnieM (MO BHUAAM YYEOHBIX 3aHATHI) M Ha CaMOCTOSITEIbHYHO paboTy
00yJaroIXxcsi)

KonTtakTHBIE Yacsl
Obmiee KOJI-BO KonTtpons
Cemectp KOJI-BO 3au. 1a6. "™ cem. CP (Bpems Ha
4acoB €JIMHMIL Beero | ek sam. |72 sam. u3 KOHTpOJIb)
1 144 4 34 8 26 83 OK3 (27 4.)
Hroro mo OPO 144 4 34 8 26 83 27

5. Copep:xxaHue IMCHUIVIMHBI (MOAYJIA) (CTPYKTYPUPOBaHHOE IO TeMaM
(pa3nesam) ¢ yKka3aHueM OTBEAECHHOI0 HA HMX KOJMYECTBA AKAAEMHYECKHUX HJIH
ACTPOHOMHUYECKHUX YACOB U BUJA0B YUeOHbIX 3aHATHIA)

KonmuectBo yacoB
dopma
HaumeHoBaHME TeM ouHas popma 3a04Has popma p
(pa3nenos, moayneit) | £ = TeyImero
JIEII0B, MOLYJIEH 2 =
p > Y. 5 B TOM YHCJIIE 5 B TOM YHCJIE KOHTDOIIA
Bl n | a6 mp |cem| U3 | CP B n | na6 mp |cem| U3 | CP
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1 2314|5678 9|10]12]12]13|14]15 16

Tema

Beenenne. O0mue
CBEJICHUSI O
HaHOTEXHOJIOTUSIX.
TepMuHbI 1
OTIpeIeICHUSL.
CymHocTb,
BO3HUKHOBEHHE U
pa3BuUTHE HAHOHAYKH.

10 2 2 6 YCTHBII onpoc

HanocTpykTyps! u ux
XapaKTePUCTHUKH.

10 2 2 6 YCTHBIH O1poc

HNuctpymenTst
HAaHOTEXHOJIOTUU.

12 2 2 8 YCTHBIH O1poc

30H10BBIC

HaHOMAaHUITYJIATOPHI.
12 2 4 6 YCTHBI onpoc

Pe3ka u cBapka

HAHOOOBEKTOB.

MupoBo#i onbIT
TEXHOJIOTHI

10 2 8 YCTHBII! oIpoc
HaHOMATEPHUAJIOB U

mecto PD B HeMm.

TexHomorus
KOHCOJIMIUPOBAaHHBIX 8 2 6 YCTHBI onpoc
HaHOMAaTEPUAJIOB.

TexHonornn
MOJIYIIPOBOJHUKOBEIX | 10 2 8 YCTHSI onpoc
HaHOMAaTEPHUAIIOB.

TexHomorus
MOJIMMEPHBIX ,
MOPHUCTBIX, TPYOUATHIX )
1 OHO-TOTHYECKUX 8 2 6 yeTHblif onpoc

HaHOMATEPHAJIOB.

KoncTpykiuonHsie,

WHCTPYMEHTAIbHBIE U
8 2 6 YCTHBIIT OIpoc
TpHOOTEXHUYECKHE

HaHOMaTCpHraJibl.

Hanonopucteie
MaTepralIbl U
HaHOMATEPHUAJIBI CO
crennaibHbIMU 10 2 8 YCTHBIA OIPOC
(DU3HKO-XUMHUYECKIUMH
CBOMCTBaMHU.

Hanomarepuars co
CrCIUATbHBIMA
(buznueckumMu
CBOMCTBaMH.

10 2 8 yCTHBI onpoc
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[Ipumenenne
HAaHOMAaTEPUAJIOB B
MEIUIHHE,
(apmaneBTuke,
OMOJIOTUH, YKOJIOTHU U
CEJIBCKOM XO3SIHMCTBE.

YCTHBIH 0ompoc

Bcero yacos 3a

117 8 26 83
1 cemectp

)] .
OpMa HPOMEK DKk3aMeH - 27 4.

KOHTpOJ'ISI
Bcero uacos
117] 8 26 83
AUCHHUIIJINHE
4acoOB Ha KOHTPOJIb 27

5. 1. TemaTnueckui NJiaH JeKnui

Ne nexir

Tema 3aHsITHSA U BOIIPOCHI JICKIUHU

dopmMma mpoBe+
JICHUs
(axTuB.,

KomnnuectBo
4acoB

WHTEpaK.)

OO0 | 390

=

Tepmunsl u onpenenenus. CylHOCTb,
BO3HUKHOBEHHE U Pa3BUTHE HAHOHAYKH.

OcHogHoble 6onpocwl:

1. 3amaum u comepkaHue Kypcea.

2. Hano-, HaHOMHAYCTpUS, HAHOTPUOOJIOT S,
HAHOKPHCTAJUI, HAHOCHCTEMA, HAHOCTPYKTYpa,
HAaHOTEXHOJIOTUsI, HAHOMaTepuaJ, rpadeH,
permkaTop, PpysaepeHsl, TFOOSIEHBI U JIp.

3. XpOHHKa pa3BUTH HAHOTEXHOJIOTUH. MecTo
HAaHOTEXHOJIOTUM CPEIH OCTAIBHBIX OTpacien
3HAHUH Ha JIorapu(PMUUYECKOH IIKaIe pa3MEPOB.

BBenenune. O0mye cBegeHNUS O HAHOTEXHOJIOTHSIX.

AKT.

2

HaHOoCTpyKTYpBI U MX XapaKTEpUCTUKH.
OcHogHnble 6onpocwl:

1.I'paden. HanotpyOxu. @ysiepeHsl.
Henapumepsl. Hano-nipoBonku. CBoiicTBa
HaHouacTul. OJIHO-, ABYX-, U TPEXMEPHbIE

HJaCTHUIBI. CaMOOpFaHI/IBaHI/I}I HJaCTHII.

AKT.
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2. 3araaku HaHOMUpa. TpeHue noa MUKPOCKOTIOM.

[IpounocThs HaHOIPOBOJIOK. TeMmeparypa
IUTABJICHUS] HAHOYACTHUIL. 3aBUCUMOCTD LIBETa
HAaHOYACTHI] OT UX pa3Mmepa.

NHCTpyMEHTHI HAHOTEXHOJIOTHH.
OcHogHble 80npochlL:

1.Cxanupyromuii 30H10BbII MUKPOCKOII.
2. TyHHENBbHBII MUKPOCKOII.

3. OnTH4YecKuil NUHIIET.

AKT.

30H0BBIE HAHOMAHUMYJATOPHI. Pe3ka u cBapka
HAaHOOOBEKTOB.

Ocnosnbie 80npocwi:

1.ITpuumn nelcTBUsS 30HA0BBIX
HAaHOMAHUITYJISITOPOB U BO3MOKHOCTh MX
HCTOJIb30BaHUS JJIs HAHOPE3KHW U HAHOCBAPKH.
2.DOTOCTUMYJIMPOBAHHBIE XUMUYECKUE PEAKITUN
Ha MOBEPXHOCTHU KPUCTAJIa U BO3MOKHOCTH UX
WCIIOJIb30BaHUS 111 00pa00TKU HAHOOOBEKTOB.

AKT.

HToro

5. 2. Tembl NpAKTHYECKHUX 3AHATHHI

Ne zaHsATHSA

HanmeHnoBaHue IMPAaKTHYCCKOI'O 3aHATHUA

dopma nmpoBe+
JICHUs
(axTHB.,

KomunuecTBo
JacoB

WHTEpaK.)

O0o0

300

=

BBenenne. O0mme cBegeHNUS 0 HAHOTEXHOIOTHSIX.

Tepmunsl u onpenenennsa. CyniHOCTb,
BO3HUKHOBEHHE U PA3BUTHUE HAHOHAYKH.

AKT.

2

HanocTpyKTyphl M HX XapaKTEpUCTUKHU.

AKT.

w

NHCTpyMEHTBI HAHOTEXHOJIOTHH.

AKT.

N

30HI0BbIE HAHOMAHUTTYJIATOPHI. Pe3ka u cBapka
HAHOOOBEKTOB.

AKT.

MmupoBO# OIBIT TEXHOJIOTUHA HAHOMATEPUAJIOB U
mecto PO B HEeM.

AKT.

TexHonorus KOHCOJIMJIUPOBAHHBIX
HaHOMAaTCpUalloB.

AKT.
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7. |TexHonoruu NoJynpoBOJHUKOBBIX AKT. 2
HaHOMaTepHUasoB.

8. |TexHomorust MOJTUMEPHBIX , TOPUCTHIX, AKT. 2
TPyOUYaThIX U OMO-JIOTMUYECKUX HAHOMATEPHAJIOB.

9. |KoHCTpyKIIMOHHbBIE, THCTPYMEHTAJIbHBIE U AKT. 2
TPpUOOTEXHUYECKUE HAHOMATEPHAIIBI.

10. |HanomopucTeie MaTepraibl 1 HAHOMAaTEPUAIIbI CO AKT. 2
CHeHHATBHBIMU (PU3UKO-XUMUYECKUMU
CBOMCTBaMH.

11. |Hanomarepuansl co cieruaibHbIMH AKT. 2
($u3NYECKUMHU CBOMCTBAMHU.

12. (IIpumeHeHre HAaHOMATEPUAJIOB B MEAUIIMHE, AKT. 2
(bapmarieBTHKE, OMOJIOTHH, SKOJIOTHH U CEIbCKOM
XO35IUCTBE.

HToro

5. 3. Tembl ceMMHAPCKHUX 3AHATHH

(HE TIPelyCMOTPEHBI Y4eOHBIM IIAHOM)

5. 4. IlepeyeHb 1a00paTOPHBIX padoOT

(He MpeyCMOTPEHO y4eOHBIM IIITAHOM)

5. 5. Tembl MHAMBUAYAJIBHBIX 3AHATHH

(HE MPEeLyCMOTPEHO Y4eOHBIM MIIAHOM)

6. IlepeyeHb y4eOHO-MeTOAUYECKOTO O0ecIIedeHUs IJIsl CAMOCTOSATEILHOM
padoThl 00yYAOMIUXCH 1O AUCIHUTIIAHE (MOLYJIIO0)

CamocrosiTenpHas padoTa Mo JaHHOW IUCLHMILUIMHE BKIIOYAeT Takue (popMbl paboThI
Kak: pabora ¢ 0a30BBIM KOHCIEKTOM; IIOATOTOBKAa K YCTHOMY OIIpOCy; padota ¢
JUTEPATYPOH, YTCHUE AOTIOTHUTEIHPHONU TUTEPATYPHI; IIOJTOTOBKA K DK3aMEHY.

6.1. Conep:kaHue cCaMOCTOATENIbHOI PadOThI CTY/IEHTOB 0 JUCUUILIHHE (MOIYJII0)

HaumeHnoBaHue TeM 1 BONPOCHI, BBIHOCUMBIE Ha Kon-Bo yacoB
No 5 ®opma CP
CaMOCTOSITCIIBHYIO paOO0Ty
9010 3900
1 |BBenenue. OO01IMe CBENEHNUSA O HAHOTEXHOJIOTUX. | [OArOTOBKA K
T C YCTHOMY 6
€pMUHEI U onpeneiieHus. CyImHOCTb, onpocy; pabora

BO3HHMKHOBCHHEC U PAa3BUTHC HAHOHAYKH. C JIUTEPATYPOH,
YTCHUC
NOTIOMHATENRHO

OCHOBHBIE BOIPOCHI:
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1. 3apaum u coaepkaHue Kypcea.

2. Hano-, HaHOMHAYCTpUS, HAHOTPUOOJIOTHS,
HAaHOKPHCTAJI, HAHOCUCTEMA, HAHOCTPYKTYDa,
HAaHOTEXHOJIOTHSI, HAHOMaTepuaJ, rpadeH,
perKarop, pymiepeHsl, TEOOEIEHbI U JIp.

3. XpoHHUKa pa3BUTUSI HAHOTEXHOJIOTUH. MecTo

HAHOTEXHOJIOTHH CPEIU OCTAIBHBIX OTpacieit
3HAHUH Ha JIOrapu(PMUUIECKOH IIKaIe pa3MEPOB.

PES

i IuTepaTypsl

HaHoCTpyKTYyphI U X XapaKTEPUCTUKHU.
OCHOBHBIE BOTIPOCHI:

1.I'paden. HanotpyOku. @ysuiepeHsi.
Hennpumepsl. Hano-npoBosiku. CBoiicTBa
HaHouactuil. OHO-, TBYX-, U TPEXMEPHbIEC
yactullbl. CaMoopranu3aiys 4acTHI.

2. 3aragku HaHOMHpA. TpeHHe no 1 MUKPOCKOIIOM.

[IpouHocTs HaHOTIPOBOJIOK. TemnepaTypa
IJIABJICHHUS] HAHOYACTHUII. 3aBUCUMOCTD 1IBETA
HAaHOYACTHI] OT UX pa3Mepa.

MIOJTOTOBKA K
YCTHOMY
ompocy; pabora
C JINTEPATYPOI,
YTEHHE
JIOTIOJTHUTENBEHO
W nureparypbl

MHCTpyMEHTBI HAHOTEXHOJIOTHH.
OCHOBHBIE BOIIPOCHI:

1.Ckanupyromuid 30HA0BbII MUKPOCKOTI.
2. TyHHENBbHBII MUKPOCKOTI.

3. OnTHU4ueckuil NUHIIET.

MOJTOTOBKA K
YCTHOMY
ompocy; paborta
C JIUTEepaTypoH,
YTCHUC
JIOTIOTHUTENIBHO
1 JuTeparypsl

30HA0BBIE HAHOMAaHUIYJIATOPBI. Pe3ka u cBapka
HaHOOOBEKTOB.

OCHOBHBIE BOIIPOCHI:

1 .ITpunmn necTBUsS 30HI0BBIX
HAaHOMAaHUITYJISITOPOB U BO3MOXKHOCTh MX
HCTOJIb30BaHUS Il HAHOPE3KHW U HAHOCBAPKH.
2.DOTOCTUMYJIUPOBAHHBIE XUMUYECKUE PEAKIIUU
Ha MOBEPXHOCTH KPUCTAJIa U BO3MOKHOCTH UX
WCIIOJIb30BaHUS 111 00pa00TKH HAHOOOBEKTOB.

TIOJITOTOBKA K
YCTHOMY
orpocy; pabora
C JIUTEPATYPOH,
YTEeHHe
JIOTIOJTHUTEIBEHO
W ureparypbl

MupoBOH OIBIT TEXHOJIOTU HAHOMATEPHUAIIOB U
Mecto PO B HeM.

OCHOBHBIE BOIPOCHI:

1. AHanu3 MHPOBOTO ONBITAa COBPEMEHHBIX
TEXHOJIOTU HAHO-MAaTEPUAJIOB.

IIOATrOTOBKA K
YCTHOMY
ompocy; pabora
C JIUTEPaTypoH,
YTCHUE
JIOTIOTHUTEIEHO
W TUTEpaTypHI
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2. TexHonoruu HaHomarepuaioB B PD. YpoBeHb u
MEPCIEKTU-BbI PA3BUTHS.

6 |Texnomnorus KOHCOJIMAUPOBAHHBIX HONTOTOBKA K
YCTHOMY
HaHOMAaTEpHUaJIoOB. onpocy; paboa
OCHOBHBIE BOTIPOCHI: C JIUTEPATyPOi,
YTCHUC
1. [TopoikoBasi TEXHOIOTHUSI.

JOIIOJIHUTCIIBHO
2. TexHoJIoTus HHTEHCUBHOM IJIaCTUYCCKOM it uTeparypsl
nedopmarum.

3. KoHTponupyemasi KpucTaJid3anus u3
aMOp(HOTO COCTOS-HUS.
7 | TexHOIOTHH TOJIYITPOBOIHUKOBBIX TIOATOTOBKA Kk
YCTHOMY
HaHOMAaTEpHUaJIOB. onpocy; paboa
OcHOBHBIC BOIIPOCHI: C JINTEPATYypPOii,
o YTECHUE
1. MeTox MOJIEKYJIIPHO-TYy4€BOU SMUTAKCUH.
JOIIOJTHUTCIIBHO
2. I'a3o(azHblit METO1, KOJUIOWJIHBINA METOI U it TuTepaTyphI
A, A )i paryp
METOJI THAPOJIN-3a.
8 |TexHoJOTHS MOJIUMEPHBIX , HOPUCTHIX, TIOATOTOBKA Kk
YCTHOMY
TpyOUaTHIX U OMO-JIOTHYECKUX HAHOMATEPHAJIOB. ompocy: paGora
OCHOBHBIE BOIIPOCHI: C IUTepaTypoi,
1.T'ubpuHbIE U CyIpaMoJIeKyIspHbIe MaTepHaIIbI TEHHe
) pua yup yJAp p * | AOMOJIHUTENHEHO
2. HanonopucTeie MaTepuaibl (MOJICKYJISIPHBIC it TuTepaTypsl
CHUTA).
3. TpyOuaTsie MaTepHUaIbI.
9 [KoHCTpyKIIMOHHBIE, HHCTPYMEHTAJIbHBIC U TIOATOTOBKE K
YCTHOMY
TPpUOOTEXHUYSCKHE HAaHOMATEPHAIIBI. onpocy; paboa
OCHOBHBIE BOITPOCHI: ¢ JIUTepaTypoH,
YTCHUC
1.MarepuanoBedeckue mpoOIeMbl U MUKPO- H

JOINIOJIHUTEIIBHO
HaHOMAIIMHOCTPOC-HUMU. W ureparypbl
2. TpyaHOCTH UCTIOB30BAHUS TOPOIIKOBBIX
KOHCOJUIUPOBAHHBIX HAHOMATEPUAIIOB.

10 |HanomopucTeie MaTepuaibl 1 HAHOMATEPUAJIBI CO | TMOATOTOBKA K
YCTHOMY
CreHATBbHBIMU (DU3UKO-XUMUYECKUMU onpocy; pabora
CBOMCTBaMHU. C JINTEPATYPOIL,
YTCHUC
OCHOBHBIE BOIIPOCHI:

JOIIOJTHUTCIIBHO
1.OcHOBHBIC 00JTACTH TPUMCHECHUS i maTepaTyphl
HAHONOPUCTBIX MATEPUAJIOB.
2.ITpuMeHeHnEe HAHOTIOPUCTHIX MAaTEPUAJIOB B
KaTAUTUTUYECKUX OMOXUMUUYECKUX PEaKTOpax u
ANEKTPUIECKUX aKKYMYJSITOPHBIX OaTapesix.

11 Hanomarepuansl co cnenuanibHbIMU HONTOTOBKA K

(bu3nUeCcKUMU CBONCTBAMHU.

10

YCTHOMY
orpocy; pabora
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OCHOBHBIE BOIIPOCHI:

l.MarHuTHbIE HAHOMATEPHAIIBI.
2.Hanomatepuaisl ¢ 0cOObIMU
ANEKTPOIIPOBOIAALIMMU U U30JIUPY-FOLIUMU
CBOMCTBAaMHU.

3.IlepcneKTUBBI IPUMEHEHUSI HAHOMATEPUAJIOB C
0Cc0o0BIMHU (PU3UUECKUMH CBOWCTBAMHU B
DIEKTPOHHUKE.

C IUTEpaTypoH,
YTEHUE
JIOTIOJTHUTENIBHO
i IuTepaTypsl

12

[IpuMmeHeHHEe HaHOMATEepUaIOB B METUITMHE,
(dhapmareBTHKe, OMOJIOTUH, SKOJIOTUU U CEITHCKOM
XO3SIMCTBE.

OCHOBHBIE BOIIPOCHI:

1.HanomaTepuaisl B XUpypriuH, TPAaBMaTOJIOTUN U
CTOMATOJIOTHH.

2.IlepcnieKTUBHI HCIIOIH30BAHUS HAHOMATEPHAIOB
JUTSL OXPaHBI 3]10-POBbsI YEJIOBEKA , PUPOTHOM
Cpellbl ero OOMTaHUS , TIOBBIIIICHHS KA4eCTBA
MUTHEBOM BOJIBI M TTPOTYKTOB IMATAHUS.

MOJITOTOBKA K
YCTHOMY
ompocy; pabora
C JINTEPATYpOii,
YTEHUE
JIOTIOJTHUTENIBHO
U JuTeparypsl

HToro

83

00y4aImuxcs no JUCHUIINHE (MOTYJII0)

7. @OoH/ OLIECHOYHBIX CPEJACTB JJIsl IPOBeIeHUS MPOMEKYTOUYHOM aTTecTAllul

7.1. IlepevyeHb KOMIIETEHIUI ¢ YKa3aHUEM 3TAN0OB UX (POPMUPOBAHUS B MpoLecce
0CBOCHMS 00pPa30BaTEJIbHOM NIPOIPAMMBI

Heckpur O1ieHOYHBIC
KoMnerenuuun
TOPBI cpeacTna
IIK-2
3HaTh MPUHIUIHATBHBIE CXEMbI PeaM3alii TEXHOJIOT U

Ty4deBoi 00pabOTKK MaTepUasoB

6I>ICTpOFO IIPOTOTUIIMPOBAHUA, COBPCMCHHBIC JOCTHKCHHUA
HAayKH, TCXHUKH, IIEPEAOBOro OIbITa B HAHOTCXHOJIOT'MHU U

YCTHBIN OIPOC

YMmerhb

CCTAX, UCIIOJIB30BAaTh (I)YHI[aMeHTaJ'ILHBIe
O6HICI/IH}KCH€pHBIC 3HaHUA

HCIIOJIb30BaTh KOMIIBIOTEP KaK CPEACTBO YNPABICHUS
uHdopmarueit, paborath ¢ HHpOpMaIuen B ri100aTbHBIX

YCTHBIN ONPOC

11
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Baagernb

pa3IMYHBIMU cucTeMaMu nipoektupoBanus B cpeae CAIIP,

CIOCOOHOCTBHIO OPTraHU30BaTh Pa3BUTHE TBOPUECKOU
MHUIIMATHBbI, pPAllMOHATIU3AIMHU, U300pETaTeIbCTBA,
BHEJPEHUSI TOCTHXKEHUSI OTE€UECTBEHHOM U 3apyOeKHOU
HayKH, TEXHUKH, IIEPETOBOTO OIbITA.

9K3aMCH

I1K-3

3HaTh

OCHOBHBIC IPUHIIAITHI TIPOSKTUPOBAHHUS B CPEIC
00BEMHOT'0 MOJICTTUPOBAHMS, TEOPETUICCKUEC U
NPaKTHYECKHE OCHOBBI IIUTUBHBIX TEXHOJIOTHH,
OCHOBHBIE CIIOCOOBI JIy4eBOM 00pabOTKH MaTepHaJIOB,
HAaHOTEXHOJIOTUH M HOBBIX KOHCTPYKIIMOHHBIX
MaTEepUaoB.

YCTHBIN ONpPOC

YmMmeTh

PaGoTaTh B 0THOM MJIM HECKOIBKUX WHKEHEPHBIX
mporpamMmax TBEPJIOTEIHLHOTO MOJICTUPOBAHUS; B

PO eCCUOHANTBHON JIEATETLHOCTH TIPUMEHSTh
TEXHOJIOTUH aJITUTUBHOTO MPOU3BOJICTBA, pa3padaThiBaTh
TEXHOJIOTHIO J1a3epHON 00pabOTKN MAaTepHUAIIOB.

YCTHBIN OIPOC

Baagern

[IpoekTupoBaTh U co31aBaTh KOMIbIOTEPHYIO 3D Mozaenb
KaKOT0-J11M00 yCTPOICTBA MM 3JIEMEHTA yCTPOMCTBA,
HaBbIKaMU MOCTPOEHHUS HA IPAKTHUKE MaTEMaTHUECKUX U
KOMIBIOTEPHBIX MOJIeNIel, BbIOOpa criocoba TydeBoit
00paboTKK MaTepuaia u 000pya0BaHUS

J3K3aMCH

7.2. Onucanue noka3areJieil 1 KpUTEepHeB OLICHNBAHNS KOMIICTEHIIUI HA
Pa3IMYHbIX 3Tanax ux GopMHUPOBAHNS, ONIMCAHNE IKAJI OLIEHNBAHUS

YpoBHH CHOPMUPOBAHHOCTH KOMITCTCHITUH

OneHoYHEbIE
cpejcTBa KomnerenTHoCTh ba3zoBnlii ypoBenb  |JlocTaTO4HBbIN YpOBEHb|  BbICOKMI ypOBEHb
HeC(i)OpMI/IpOBaHa KOMIICTCHTHOCTHU KOMIICTCHTHOCTHU KOMIICTCHTHOCTHU
YCTHBIHA OIIPOC He packpsIT Bormpocsr Bormpocsr Bormpocsr
MOJTHOCTHIO HA PACKPBITHI C PACKPBITHI C MMOJIHOCTBEO
OJIMH BOIIPOCOB.  |3aMEYaHUSIMH, HECYIIIECTBEHHBIM |PacCKpPBITHI.
OJTHAKO JIOTHKA H 3aMEYaHUSIMH.
coOmroieHa.

12
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9K3aMCH

He packpeiT
MOJTHOCTBIO HU
OJIUH
TEOPETUYECKUI
BOIIPOC,
IIPAKTHYECKOE
3a/laHue He
BBITIOJIHEHO, HITH
BBITIOJIHEHO C
rpyObIMUI
ommnoOKaMu.

TeopeTtnueckuit
BOIIPOCHI
PaCKpBITHI C
3aMCYaHUsIMU,
OJ/IHAKO JIOTHKa
coOnroieHa.
IIpakTrueckoe
3aJjaHue
BBIINIOJIHEHO, HO C
3aMCYaHUsSIMU:
HaMEYeH XOJ1
BBIINIOJIHCHU A,
OJIHAaKO HE MOJIHO
PaCKpPBITEL
BO3MO>KHOCTH
BBITIOJIHCHU L.

Teopetnueckue
BOIIPOCHI
PaCKpBITHI
IIOJIHOCTBIO C
HCCYIICCTBCHHBIM
1 3aMCYaHUSIMU.
YBepeHHo
MMPpETIOAHOCUTCA
MaTepual,
rpaMOTHO U I10

CYILIECTBY
U3JIaraeTCs.

[TonHoCTHIO
PacKpbITHI BCE
Bompockl. ['myboko
Y IIPOYHO YCBOEH
IIPOrpaMMHBII
Marepuail,
HCYEpIBIBAIOILIE,
IIOCJIEI0BATEIILHO,
YETKO U JIOTUYECKH
u3JIaraercs
Marepual

7.3. TunoBble KOHTPOJIbHbIC 3aJaHUA UJIN UHbIC MAaTECPHAJIbI, HCOGXOI[I/IMLIC AJISA

OLIEHKM 3HAHUI, YMEeHHUIi, HABBIKOB U (MJIH) ONBITA AeSITeJILHOCTH,

XapaKkTepUu3yoIuX 3Tanbl GopMUpPoOBaHUA KOMIETEHINI B MpoLecce 0CBOEHUS
o0pa3oBaTe/IbHOI MPOrpaMMbl

1.1.
2.2.

HACTOSI-1IEE BpeMs?

3.3.
4.4.
5.5.

Y10 TaKOE HAHOTEXHOJIOTUS?

Kak 3apoaunack HAHOTEXHOJIOT U ?
UeMm 3nHamenutsl P. @elinman u J. [pekcnep?
Jlafite ompeneneHue TepMuHaMm: accemoOnep, rpaden, JHK, mukpockon

7.3.1. IlpumepHbIe BONPOCHI AJIs1 YCTHOTO ONPOCA

B kakmx oOnacTtax HameW KA3HU INPUMCHAKOTCA HAHOTCXHOJIOTHH B

TYyH-HEJIbHBI PAaCTPOBBIN, HAHO-, HAHOMHYCTPHUS, HAHOJUTOrpadusi, HAHOMATEpHU-aJ,

HaHOMCIHIIMHA, HAHOTCXHOJIOI'HA, HaHOTp}I6Ka, (bynnepeHLI, OH3HUMBEI.

6.6.
7.7.

JIEHIPUMEPOB, HAHOTIPOBOJIOK.

8.8.
9.9.

Ha3zoBure ncropuueckue BEXu pa3BUTUSA HAHOTEXHOJIOTUM.

Kakumu cBolicTBaMU XapaKTEPU3YIOTCSI HAHOCTPYKTYPbI?
OT yero 3aBUCUT LIBET HAHOYACTUI] U TOYEMY ?

10.10. OnummTe NpUHLMI AEUCTBUS 30HA0BOTO MUKPOCKOIIA.

7.3.2. Bonpochl K IK3aMeHy

13

JlaliTe xapakTepUCTUKY HAHOCTPYKTYyp: TpadeHa, HaHOTPYOKH, (PyUICpEHOB,
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1. HaHoTexHOJIIOrMM KaK MEXJIUCUMIUIMHAPHOE HAMpaBlICHHE B HayKe W TEXHUKE.
CoBpeMeHHbIE PUIT0KEHNS HAHOTEXHOJIOTUH.

2.0npeneneHue MOHATUNW HAHO-, HAHOMHIAYCTPHUS, HAHOTPUOOIOTHUS, HAHOKPUCTAILI,
HAHOCHCTEMa,  HAHOCTPYKTypa,  HAHOTEXHOJOTHs,  HaHoMmarepuana,  TpadeH,
perIKarop, pymiepeHsl, TEOOEIEHbI U JIp.

3. XpoHUKa pa3BUTHA HAHOTEXHOJOTHH. MECTO HaHOTEXHOJOTHH CPEIU OCTAThHBIX
oTpaciei 3HaHUI Ha Torapu(MHUUECKO 1IKaie pa3MepoB.

4.B0O3HUKHOBEHNE HAHOTEXHOJOrnu. P.MeiiHMaH- NpOPOK HAHOPEBOIIOLUMU. MalirHbI
cozumanus J. Jpekcinepa. O crocoOHOCTH yMopsiiouuBaTh aroMbl. HaHnoTexHosorus
KaK 0)KMJaeMasi TEXHOJIOTUS IIPOU3BOJICTBA.

5.Ilpunnun HeomnpeaeneHHOCTH [aif3eHOepra W HaHOMAIIMHBL. TeruioBble KoJeOaHUs
MOJIEKYJ 1 HAHOMAILIMHBI.

6.I'paden. HanorpyOku. @ymnepensl. J[ennpumepsl. HanonpoBosku. CoiicTBa
HaHoyacthll. OIHO-,IBYX-, U TPEXMEPHbIEC YaCTULbl. CaMOOpraHn3anus YacTHL.
7.3aragku HaHoMupa. TpeHue nox MHMKpPOCKONOM. IIpOYyHOCTP HaHOIPOBOJOK.
Temmneparypa niaBjIeHHAs] HAHOYACTUL. 3aBUCUMOCTD IBETA HAHOYACTHUIL OT UX P3MeEpA.

8.CKaHUPYIOIIMN 30HJOBBIM MHUKPOCKOIl. TyHHENBHBIM MHUKpocKomn. OnThyecKui
MMAHLET.

9.1Ipunun 1elcTBHsS aTOMHBIX MAaHUITYJISAITOPOB U BO3MOYKHOCTD UX MCITOJIb30BaHUS IS
HAHOPE3KU U HAHOCBAPKH.

10.®oTOCTUMYMPOBAaHHBIE XUMHYECKUE PpPEAKIMU Ha TOBEXHOCTHM KpUTaia U
BO3MO>KHOCTH UX MCTIOJB30BaHUS JJi1 00pabOTKH HAHOOOHEKTOB

11.AHanu3 MHUPOBOTO OMBITA COBPEMEHHBIX TEXHOJIOTMI HAHOMATEPUATIOB.
12.TexHonorun HaHOMaTepuasioB B PO. YpoBeHb U NEPIIEKTUBBI Pa3BUTHSL.
13.TexHONMOTHS KOHCOJIUAMPOBAHHBIX HAHOMATEPHUAJIOB.

14. TexHonoruu MOJYNPOBOJAHUKOBBIX HAaHOMATepHalioB. MeTol  MOJEKYISPHO-
JTy4deBoi anuTakcuu. ['a30dha3Hbiit METOT , KOJUIOUIHBIA METOJT W METOJI THAPOJIN3a.

15. TexHomorust  MOJUMEPHBIX , TOPUCTBIX, TPyOUaTBHIX U  OUOJOTHYECKUX
HaHOMaTepHUasoB.

16.KoHCTpYKIIMOHHBIE, HHCTPYMEHTAJIbHbBIE U TPUOOTEXHUYECKHE HAHOMATEpHUaJbl U
UX IPUMEHEHUE.

17.Hanonopuctele MaTepuaibl M HaHOMATepHalbl CO CIHEUUATBHBIMU  (PU3KKO-
XUMUYECKHUMH CBOMCTBAMU U UX IPUMEHEHUE.

18.HanoMarepuaisl co cieruaibHbIMU (PU3MUECKUMU CBOMCTBAMM M UX TPUMEHEHUE.

19. IIpuMeHeHne HaHOMATEPUAJIOB B MEIUIIMHE, (hapMalleBTUKE, OMOJIOTUH, SKOJIOTHUU
U CEJILCKOM XO3SIUCTBE.

14
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20.3aragku Ha"Homupa. TpeHue noa MHUKPOCKONOM. I[IpoYyHOCTH HAHOIPOBOJIOK.
Temneparypa maBieHHs] HAHOYACTHUL. 3aBUCUMOCTb [IBETA HAHOYACTHUL OT UX p3Mepa.

21.CxaHupyromuii 30HIOBBIM MHUKpOCKON. TyHHEnbHBI MHUKpockomn. OnTudeckuid
ITMHIIET.

22.Ilpunun IerucTBUS aTOMHBIX MAHHUIYJISITOPOB M BO3MOYKHOCTh MX HMCIIOJIb30BAHUSA
JIJIsS1 HAHOPE3KU U HAHOCBAPKH.

23.DOTOCTUMYJIMPOBAHHBIE XMMHUYECKHME PEAKUUH HAa IIOBEXHOCTH KpUTaia H
BO3MOKHOCTH MX MCIIOJIb30BaHUS JJIs1 00pabOTKH HAHOOOBEKTOB

24.AHanu3 MUPOBOIO OIBITA COBPEMEHHBIX TEXHOJIOTM HAHOMATEPHUAJIOB.
25.TexHonoruu HaHoMatepuaioB B PD. YpoBeHb U NEPIEKTHUBBI pa3BUTHUSL.
26.TexHOoJIOTHsT KOHCOJUIUPOBAHHBIX HAHOMATEPHUAJIOB.

27.TexHOMOTUM  MOJIyIPOBOAHUKOBBIX HAHOMAaTEpUalIoB. MeToa MOJEKYJISPHO-
JTy4deBoil anuTakcuu. ['a30dha3Hbiit METOT , KOJUIOUIHBIA METOJT YW METOJI THAPOJIN3a.
OMOJIOTHYECKUX

28.Texnomorus TpyO4aTelX U

HaHOMAaTCPHAJIOB.

NOJIUMEPHBIX ,  TOPHUCTHIX,
29.HanomMarepuaisl co ciequaibHbIMU (PU3HUYECKUMHU CBOMCTBAMM M UX TPUMEHEHHUE.

30. [IpumeHeHre HAaHOMATEpPUATIOB B MEIUIIUHE, (papMarieBTUKE, OWOIOTHH, YKOJIOTHU
U CEJILCKOM XO3SIUCTBE.

7.4. MeToanuecKkue MaTepuaJibl, ONpeae/siionue npoueaypbl OleHUBAHUSA
3HAHUI, YMEeHUI, HABBIKOB U (MJIU) ONBITA J€ATEJIbHOCTH, XapaKTEePU3YIOIIUX
JTanbl (POPMUPOBAHUA KOMIIETECHIMH.

7.4.1. OnleHUBaHKME YCTHOTO ONPOCA

Kpurepnii YpoBHU HopMUPOBAHUS KOMITCTCHITHMI

OLICHUBAHUSA bazoBeii JlocTaTtoyHbIM Brrcokui

IlonHOTa M IPaBUIIBHOCTH
OTBeTa

OTBET NOJIHBINA, HO €CTh
3aMedaHus, He oosee 3

OTBET NOJIHBIH,
MOCJIEA0BATENbHBIN, HO
€CTh 3aMeuaHus, He 0oJiee
2

OTBET NOJIHBIH,
MMOCJIEJOBATEIBHBIN,
JIOTHYHBIN

CreneHb 0CO3HAHHOCTH,
IMOHMMAaHUWA U3YyYCHHOT'O

Marepuan ycBoeH u
H3JIaraeTcsi 0CO3HAHHO,
HO eCTh He Oojee 3
HECOOTBETCTBHI

Marepuan ycBO€H u
H3J1araeTcs OCO3HAHHO,
HO ecTh He OoJee 2
HECOOTBETCTBHI

Marepuai yCBOEH U
U371araeTcsi OCO3HaHHO

S3p1KOBOE OhopMIICHIE
oTBETa

Peus, B niemom,
rpaMoOTHasI, COOJTIOICHBI
HOPMBI KYJIBTYpPbI PEYH,
HO €CTh 3aMeYaHus, He
bomee 4

Peus, B ieaom,
rpaMOTHas, COOIIOICHBI
HOPMBI KYJIBTYPBI pEUH,
HO €CTh 3aMeYaHus, He
oomee 2

Peus rpamoTHas,
COOJTIOICHBI HOPMBI
KYJIbTYpbI pe4H

15
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7.4.2. OneHuBaHue YK3aMeHa

Kpurepnii YpoBHU HOpMHUPOBAHHS KOMIIETEHITAN
OLICHUBAHMS bazoBbiit JlocTaTO4HBIN Bricokuii
ITonnoTa oTBeTa, OTBeT NOJIHBIHN, HO ecTh  |OTBET MOIHBIH, OTBeT MOJIHBIH,
MOCIIEIOBATEEHOCT U 3aMedaHus, He 6oee 3 |mOCIENOBATENbHBIN, HO  [TOCIeToBaTENBHBIN,
JIOTUKA U3JT0XKEHUS €CTh 3aMeuaHus, He O0JIee [JIOTUIHBIN
2
[IpaBmibHOCTH OTBETa, eT0  |OTBET COOTBETCTBYET OTBET COOTBETCTBYET OTBeT COOTBETCTBYET
COOTBETCTBHE paboueit paboueii mporpaMme paboueit mporpamMme paboueii mporpamMme
nmporpamme y4eOHOM y49e0HON AUCIUTUIAHEI, y9e0HON TUCITUTUINHBL, y4eOHOW AMCIIATUTHHEI
JUCITATUTAHBI HO €CTh 3aME€YaHus, HE  |HO eCTh 3aMeuaHus, He
bomee 3 Oomee 2
CriocoOHOCTh CTyeHTa OtBet aprymentupoBas, [OTBer aprymeHTHpoBaH, |OTBET apryMeHTHpOBaH,
apryMeHTUPOBATh CBOU MIPUMEPBI IPUBE/ICHBI, HO pUMeEpPHI IPUBEACHBI, HO |IPUMEPHI IPUBEICHBI
OTBET M IPUBOJUTH ecTb He Oojee 3 ecTb He OoJee 2
IIPUMEPBHL HECOOTBETCTBUI HECOOTBETCTBUI
Oco3HaHHOCTH U3NaraeMoro |Marepuain ycBoeH U Marepuan yCBOEH U Marepuai yCBOEH U
MaTepuana W3JIaraeTcsl OCO3HAHHO,  [M3J1aracTcsi OCO3HAHHO,  |M3JIaraeTcs 0OCO3HAHHO
HO ecTh He Ooiee 3 HO eCTh He OoJiee 2
HECOOTBETCTBUI HECOOTBETCTBUM
CooTBeTCTBHE HOpMaM Peus, B ieomM, Peus, B ieaomM, Peus rpamotHas,
KYJIBTYPbI peuu rpaMOTHasi, COOJIFO/ICHBI  [TpamMoTHAas, COOJIOICHBI  |COOJII0/ICHBI HOPMBI
HOPMBI KYJIbTYPhI pE€YH, [HOPMBI KYJIbTYPhI PEUH, |KYJIBTYPBHI pEUH
HO €CTh 3aMEYaHusl, He HO €CTh 3aMeUaHus, He
bonee 4 oosee 2
KauecTBo oTBEeTOB Ha EcTp 3ameuanus k B nenom, oTBeTs Ha Bce Bompock! morygeHsr
BOTIPOCHI oTBeTaM, He Oonee 3 PacKpBIBaIOT CYTh MCYEPIBIBAIOIINE OTBETHI
BOIIpOCa

7.5. UToroBasi peiTUHIOBasi OLICHKA TeKYLIel U MPOMEKYTOYHOH aTTeCTALUU
CTYJCHTA MO0 AMCIUIIHHE

[To yuebno#t mucrumumae «HaHOTeXHOMOTHI» HCTONB3yeTcs 4-0albHas cCUcTeMa
OLICHUBAHMSI, UTOT OLIEHMBAaHUS YPOBHS 3HAHUI O0OydYaromMXCs MpeayCMaTpUBAET
9K3aMeH. B  3a4eTHO-’K3aMEHAallMOHHYIO  BEAOMOCTh BHOCHTCS  OIIEHKAa IO
yeTbIpex0aipHOM cucteMe. OOydaromuiics, BpIMOTHUBIINN He MeHee 60 % yueOHbIX
MOpYYEHUH, NPelyCMOTPEHHbIX YueOHbIM MuaHoM u PIIJI, momyckaeTcsi Kk sK3ameHy.
Hanuune HEBBINOJHEHHBIX YYEOHBIX MOPYYEHUH MOXXET ObITh OCHOBAaHHUEM [T
JOTIOJIHUTEIbHBIX BONPOCOB IO JAMCLUMILIMHE B XOJI€ NMPOMEXKYTOUHOW aTTecTaluu.
OOyuaromuiics, TOJYYHBIINNH HE MeHee 3 0auloB Ha DJK3aMEHE, CYUTAETCS
aTTECTOBAHHBIM.

HlIkana ouenusanus mexKywiei u RPOMEXHCYMmoUHOU ammecmayuu CmyoeHma
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YpoBHU (hopMHUPOBAHHS OreHKa 1o 4eThIpeX0aTLHOM MIKase
KOMIIECTCHII U JJIs1 OK3aME€Ha
Bricokuit OTJIMYHO
JlocraTouHbIiit XOpOouIo
bazoBbiii YAOBJIETBOPUTEILHO
Komnerenuus He  chopmupoBaHa HEYJIOBJIETBOPUTEIIHHO

8. IlepeyeHb OCHOBHOW M IONOJHUTEIbHON Y4e0HOI JIUTEepaTypbl, HEO0OXOAUMOT

JJISI OCBOEHMSI JUCHUILJINHBI (MOXYJIs1)

OcHoBHas JiMTEparypa.

Ne bubnuorpaduueckoe onucanue <y“66:£’{(I YH%6H06 Kon-so 5
H/H p nocobue, yue6HO- 61/16_]’1.
METOJ1 ocobue, JIp.)

1. |Mapronun, B. . Bseaenne B HaHOTEXHOJOTHIO https://e.

yuebHoe nocooue / B. . Maproaun, B. A. XKaopes, I'. H. Vet lanbook.
4eOHUKU

JlykesinoB, B. A. Tymnuk. - Cankt-IletepOypr : Jlans, 2012. com/boo

- 464 c. k/4310

o TtPS./7¢C.

2. [Tomosun, 10. U. OcHoBel Hanorexuosoruii. / 0. H. lanbook
['onmoBuH. - MockBa : MammHocTpoenue, 2012. - 656 c. '

com/boo
lLIE7Q2

3. |Kommos A.H. OcHOBBI HAaHOTEXHOJOTUH B TEXHUKE: y4eO.
nmocobue sl CTyJ. BY30B, OOyY. 1O Hampasi. IMOJITOT.
auamioMup.  cnel.  'KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
o0OecrieueHre MAIIMHOCTPOUTENBHBIX MPOU3BOACTB" U
" ABTOMaTH3UPOBAHHbBIC TEXHOJIOTUH U TTpou3BojicTBa" / A. y4ebnoe 5
H. Kosmios, 0. ®. Hazapos, U6parumoB .M. ; pen.: C. nocodue
A. Yyiikun, A. JI. Byyauenko. - M.: Akagemus, 2011. - 240
C.

4. |Butsazp, II. A,  OcCHOBBl  HAaHOTEXHOJOTHMH U https://e.
HaHoMmaTtepuanoB. C DIEKTPOHHBIM MPUIIOKEHUEM Vuebnrie |lanbook.
yuebHoe mocobue / I1. A. Butasp, H. A. CBuayHoBud. -| moco6ust |com/boo
Mumnck : Beiiimas mxkoma, 2010. - 302 c. k/65582

JlonoJHUTeILHAS JINTEPATYpA.

Ne Tun oo

bubnunorpaduueckoe onrcanue (e, yaeGioe

H/H nocobue, yueOHO- 61/16_]'[.

MeToj nocobue, J1p.)
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1. |IHaxuo, E. A. JlazepHble MUKpPO- U HAHOTEXHOJIOTUU
YueOno- |https://e.
y4eOHO-METOAUYECKOe  Mmocobue 1O  MPaKTUYECKUM
meToaudec | lanbook.
paboram mis cryaentoB / E. A. Illaxmo, A. A. b
Camoxsanos. - Cankr-Ilerepoypr : HUY UTMO, 2015. - Kue comboo
nocobust | k/91534
46 c.
o TtPS./7C.
2. |Pemnens, A. A. Marepuasibl © METOAbl HAHOTEXHOJOTUN
_ Yuebnsie |lanbook.
. yue6. mocobue / A. A. Pemmenn, A. A. Bameema. - 5 com/boo
ExarepunOypr : Yp®V, 2015. - 136 c. HocObHA L 100A07
3. |Xaptmann, Y. OuapoBaHuE HAHOTEXHOJOTHUHU . y4yeOHOE
nocooue / V. Xaprmann ; mox penmakmuer JI. H.
[Tatpukeesa ; nepeBox ¢ Hemeukoro T. H. 3axapoBoit. — 4
e m3n. — Mocksa : Jlaboparopus 3Hanuii, 2017. — 176 c. https://e.
— ISBN 978-5-00101-477-5. — TekcT : 3neKTpoHHbIHN /| Vyeoupie |lanbook.
Jlanp : snexTpoHHO-OmOMMoTeuHas cucreMa. — URL:| poco6us |com/boo
https://e.lanbook.com/book/94133  (mata  oOparmicHus: k/94133
27.09.2020). — Pexum Jjoctyma: Uil aBTOPHS3.
ITOJIb30BATENEH.
4. |OcHoBbl HaHoTexHONOTHH : yaeOHuk / H. T. Ky3nenos, B.
M. Hosotopuies, B. A. XKabpes, B. 1. Maproaun. — 2-e
m3a. — Mocksa : Jlaboparopus 3nanuii, 2017. — 400 c. —
ISBN 978-5-00101-476-8. — TekcT: 9IeKTPOHHBIIA // https://e.
Jlanb : »nekTpoHHO-OMONMOTE4YHas cucrema. — URL: lanbook.
Yyebuuku
https://e.lanbook.com/book/94129  (mata  obpameHus: com/boo
27.09.2020). — PexuM JocTyma: mus  aBTOPH3. k/94129
MI0JIb30BATENEH.

9. Ilepeyenn pecypcoB HHGPOPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«HTEpHET», HEOOXOAUMBIX JISl OCBOCHM S JUCHUILIMHBI (MOXYJIs1)

1.ITouckoBsie cuctemsl: http://www.rambler.ru, http://yandex.ru,

2.®enepanbHBIN 00pa3oBaTeIbHBIN TOpTaT www.edu.ru.

3.Poccuiickas rocynapctBenHas ouonmoreka http://www.rsl.ru/ru

4.I'ocygapcTBeHHas: MyOJu4Has HaydyHO-TexHHuUeckas Ouonumorexka Poccum URL:
http://gpntb.ru.

5.'ocymapcTBeHHOE OIOJUKETHOE  yupekaeHue KyiabTypbl PecnyOmuku  Kpbim
«Kpbimckas pecnyOnukaHcKas yYHUBEpCalbHas Hay4dHas OoubanoTeKa»
http://franco.crimealib.ru/

6.Ilenarornueckas bubmuorexa http://www.pedlib.ru/
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7.Hayunas AIIEKTPOHHAS oubMoTeKa eLIBRARY.RU (PUHLY)
http://elibrary.ru/defaultx.asp

10. MeToguveckue yKazaHus /151 00y4YAIOIINXCS 10 OCBOCHUIO JUCHUILIUHbBI
(Mony.st)

OO0mue pekoMeHIALUH 10 CAMOCTOSATEIbHOM padoTe MATHCTPAHTOB

[TonroroBka COBPEMEHHOIO MarucTpaHTa MpPEAINoyiaraeT, 4Yro B CTEHaX
YHUBEPCHUTETAa OH OBJIAJEET METOJOJIOTHEH CcaM0o00pa30BaHUs, CaMOBOCIHMTAHUA,
CaMOCOBEPIICHCTBOBaHUA.  OJTO  ONpEAENsIeT  BaXHOCTb  AKTHBU3ALlMM  €T0
CaMOCTOSITEJIbHOM pabOTHI.

CamocTosiTenbHas padota (GopMHUpyeT TBOPUYECKYH0 AKTUBHOCTh MaruCTPaHTOB,
IPEJICTAaBICHUE O CBOMX HAYYHBIX M COLHUAIbHBIX BO3MOXXHOCTSX, CIOCOOHOCTH
BBIWICHATh TJABHOE, COBEPIICHCTBYET MpUEMbl  OOOOIIEHHOTO  MBIILICHUS,
npennosnaraeT Oosee IIyOOKYyI0 NpOpabOTKY HMMH OTAEIBHBIX TEM, OIpPEAeICHHBIX
IIPOTPaMMOM.

OcCHOBHBIMU BUJaMHU U (hOpMaMU CaMOCTOSITENIbHON pabOThI CTYJEHTOB MO JaHHON
JUCLUIUIMHE SBIISIOTCS: CAMOIIOATOTOBKA IO OTAEIBHBIM BOIpocaM; paboTa ¢ 0a30BbIM
KOHCIIEKTOM; TIOJATOTOBKAa K YCTHOMY oOMmpocy; paldoTa C JUTepaTypoi, YTEHHUE
JOTOJHUTEIBHON JINTEPATYpPhl; HOATOTOBKA K K3aMEHY.

BaxxHoli 4acThi0 CaMOCTOSITEILHOM PaOOTHI SIBIISETCA YTCHHE YU4eOHOUM JTUTEPATYPHI.
OcHoBHas (yHKIMS YYEOHHUKOB — OPHUEHTHUPOBATH B CUCTEME T€X 3HAHUMH, YMEHUU U
HABbIKOB, KOTOpbIE JOJDKHBI OBITH YCBOEHBI IO JAHHOW AMCHMIUIMHE OYyIyIIUMU
CHeUUaTUCTaMU. YUYEOHUK TaKKe CIYXHUT IIyTEBOAUTEIEM I10 MHOTOYHUCIEHHBIM
IIPOM3BEACHUSM, OpPHUEHTUPYs B MMEHAaX aBTOpPOB, CIHEHUAIU3ZUPYIOIIMXCS Ha
ONpPEACIEHHBIX HAYYHBIX HANPABJICHUAX, B HA3BAHUSIX MX OCHOBHBIX TPYyHOB. BTopas
GbyHKIMS y4eOHMKA B TOM, YTO OH OUYE€PUYMBAET HEKHUI KPYyr 00s3aT€NbHBIX 3HAHUU T10
MpeAMETY, HE IPETeHAYs Ha TITyOOKOE UX PACKPBITHE.

UreHne peKOMEHIOBAHHOW JIUTEPATyphl — 3TO Ta IVIABHAsE YacTb CHUCTEMBI
CaMOCTOSITEJIBHON y4eObl MarucTpaHTa, KOTopasi 00€CIeuYnBaeT MOJJIMHHOE YCBOEHHE
Hayku. UuTaTth 3Ty IUTEpaTypy HYKHO 110 IPUHLUILY: «HAJEs, TEOPUs, METOJ B OJTHOM, B
OPYTOU U T.J. KHUTaX».

Bo Bcex cnyyasx peKOMEHAYETCS PAacCMOTPEHHE TEOPETHYECKHX BOIPOCOB HE
MEHEee 4YeM M0 TpeM HCTOYHHMKaMm. M3ydyeHue mpoOiieMbl MO pa3HbIM HCTOYHUKAM -
3a5I0T TJIyOOKOro ycBOEHHUsI Haykh. MIMEHHO 3TOT OJIOK, Hapsiay C BBINOJHEHUEM
MPAKTUYECKUX 3aJaHUM SIBISIETCS BEOYIIUM B CTPYKTYPE CaMOCTOSTEIbHOW pabOThI
CTYJICHTOB.

Baumanwuro MaruCTpaHTOB IIp€Qjiararorcsa CIHCOK JIMTEpaTypbl, BOIIPOCHI K
CaMOCTOATCIIbHOMY U3YUYCHHNIO N BOIIPOCHI K OK3aMCHY.
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JIns yCIeIHOro OBJIAJICHHUS] JTUCIUIIMHON HEOOXOIUMO BBITIOJHSATH CIEAYIOIIUE

TpeOoBaHUs:

1) BBIMOJIHATH BCE OMpeeICHHbBIE TPOTPaMMOi BUJIBI PadoT;

2) moceniath 3aHATHS, T.K. BECh TEMaTHUYCCKHIA MaTepHall B3aMMOCBS3aH MEXITy COOOM
M, 3a4acTyl0, CaMOCTOSITEIbHOTO TEOPETUYECKOTO OBJIAJEHUs] MPOIYIIEHHBIM
MaTepuaIoM HEeIOCTATOYHO TSI KAYECTBEHHOTO €r0 YCBOCHUS;

3) Bce paccMaTpuBaeMble Ha 3aHATHAX BOIPOCHI 005A3aTeabHO (UKCHPOBATH B
OTIIETLHYIO TETPA/Ib U COXPAHATH €€ 10 OKOHYAHMs OOyUCHHUSI B BY3€;

4) nposBIATh AKTUBHOCTH IIPH IOJTOTOBKE M Ha 3aHATHAX, T.K. KOHCYHBIH PE3ysIbTaT
OBJIAJICHUSI COJCpP)KAaHUEM UCIUIUIMHBI HEOOXOAMM, B TIEPBYIO O4Yepelb, CaMOMY
OakanaBpy;

5) B chydasx Tpomycka 3aHATHH 10 KaKUM-THOO MNpUYIMHAM 00s3aTelIbHO
oTpabaThiBaTh  NPOIYIIEHHOE MpEernojaBaTell0 BO  BpeMs  HHIUBUIYAIbHBIX
KOHCYJIbTallN .

BreypouHas 1eaTenbHOCTh MAaruCTpaHTa 1Mo JAaHHOW TUCIUIUIMHE MPEIoiaraeT:

- CAMOCTOSITEIHHBIA TTOMCK OTBETOB M HEOOXOAUMON MHMOPMAITUU TI0 MPEIIOKEHHBIM
BOIIPOCaM;

- BBITIOJTHEHUE TIPAKTUYECKHUX 3a/IaHHH;

- BBIpA0OTKY YMEHUW Hay4HOU OpraHU3aIuu Tpya.

YcmenmHas opraHu3anys BPEMEHHU M0 YCBOCHUIO JTaHHOW MUCIMIUIMHBI BO MHOTOM
3aBUCHUT OT HAJIMYHUS Y MAaTHUCTPAHTAa YMEHHUS CaMOOPTaHU30BaTh ce0s1 U CBOE BpeMs IS
BBITIOJTHCHUS TIPEIJIOKCHHBIX JOMAmHuUX 3amaHuid. OO0BEM 3aaHWil  paccunTaH
MakCHUMaJIbHO Ha 2-3 4aca B Heaemoo. [Ipy 3TOM ajaropuTM IOJATOTOBKH OyAeT
CJIC IYIOTITUM:

1 sTam — TMOWCK B JUTEpaType TEOPETHUECKOW HHGPOPMAIIMU TI0 TPEIT0KCHHBIM
MPENO/IaBaTENIEM BOIIPOCAM;
2 3TaI — OCMBICIICHUE TTOJTYYCHHOW HH(POPMAIINH, OCBOSHUE TEPMUHOB U TIOHITHH;

3 9Tam — cocTaBlIeHHE JIaHa OTBETA Ha KaXblii BOMPOC;
4 7Tamn — NOWCK MPUMEPOB MO JJAHHOW TTPoOIeMaTHKE.

Pabora ¢ 0a30BbIM KOHCIIEKTOM
[IporpamMmMo#t TUCITUTITUHBI TTPETYCMOTPEHO YTEHUE JIEKIMM B pasNudHbIX (popmax
WX TPOBEACHUS: TMPOOJIEMHBIE JIEKIMM C DJJEMEHTaMHU 3BPUCTHYECKON Oecenbl,

HH(bOpMaHHOHHBIe JCKOHWH, JICKOHMK C OIIOPHBIM KOHCIICKTHPOBAHUCM, JICKIIUH-
BHU3YyaJIn3allnuU.
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Ha neknusax mnpemnogaBarenb paccMaTpUBAET BOMNPOCHI IMPOrpamMMBbl  Kypca,
COCTaBJIEHHOM B COOTBETCTBHHU C FOCYAaPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAApTOM. M3-
3a HEIOCTATOYHOI'O0 KOJIMYECTBA AyJUTOPHBIX YAaCOB HEKOTOPBIE TEMbI HE YIAETCs
OCBETUTH B TOJHOM O0BEME, MOATOMY IHpenoAaBaTesib, MO CBOEMY YCMOTPEHHIO,
HEKOTOpPbIE BOMPOCHI BHIHOCUT HA CAMOCTOSITENIbHYIO paOOTy CTYJIEHTOB, PEKOMEH]Ys
Ty WIN UHYIO JUTEPATYPY.

Kpome »TOro, Asis JIydmiero OCBOEHUSI MaTepuaia U CHUCTEMaTH3allud 3HAaHUU TI0
AUCLUUIUIMHE, HEOOXOAUMO MOCTOSHHO pa30oupaTh MaTepHasbl JEKIHUNA MO0 KOHCIEKTaM
U Y4eOHBIM TTOCOOHSIM.

Bo BpeMms camocTOATENbHON MPOPaOdOTKM JIEKIIMOHHOTO MaTepuana o0coboe
BHUMaHUE CIEAYET YACIIATh BOSHUKIINM BOMPOCaM, HEMIOHATHBIM TEPMHUHAM, CIIOPHBIM
TOYKaM 3peHus. Bce Takue MOMEHTHI ClieIyeT BBIICIUTh WU BBHIIUCATH OTACIBHO IS
JaJbHEHIIero OOCYXJICHHS Ha TMPAKTUYECKOM 3aHiATHH. B ciydae HE0OXOAMMOCTH
oOpalarbcsi K MpEenojaBaTeao 3a KoHcyhapTanueil. [loiaHblil cniucok nutepaTypsl IO
OUCIUIUIMHE TIPUBEICH B pabodeil mporpaMme TUCIUTUTHHBI.

IToaroroBka K yCTHOMY OIIPOCY

C uenpio KOHTPOJIA U MOATOTOBKH CTYAEHTOB K M3YYEHHUIO HOBOM TEMbI BHaudajle
KQKJIOM NPAKTUYECKOIr0 3aHATHUS MPENnoAaBaTeIeM NPOBOAUTCS WHIAWBUAYAIbHBIN WIN
(pOHTAIBHBIN YCTHBIA OMPOC MO BHIMOJHEHHBIM 33/IaHUSIM TPEIbIAYIIEH TEMBI.

Kpurepuu olleHKH YCTHBIX OTBETOB CTYI€HTOB:

— TPaBWIBHOCTh OTBETA IO COJACPXKAHUIO 3aJaHus (YYUTHIBAETCA KOJUYECTBO M
XapaKkTep OMIMOOK IIPHU OTBETE);

— MOJIHOTA U TJIyOMHA OTBETa (YUUTHIBAETCS KOJUYECTBO YCBOCHHBIX (DAKTOB, MOHATHIA
U T.IL);

— CO3HATEJIBHOCTh OTBETA (YUUTHIBAECTCS MIOHUMAHKUE U3J1araéMoro MaTepuarna);

— JIOTMKAa HW3JIOKEHUs Marepuana (y4UTHIBAETCS YMEHHE CTPOUTh LIEJIIOCTHBIM,
MOCJIeI0BATENbHBIN paccKkas, IPAMOTHO MOJIb30BAThCS CIIEHUATIbLHON TEPMHUHOJIOTHEN );

— palMOHAJIBLHOCTh HCIOJIb30BAHHBIX MPUEMOB M CIIOCOOOB pEIICHUS] MOCTABICHHOM
y4eOHOM 3amaun (yYUTHIBACTCS YMEHHUE HCIMOJIb30BaTh HamboJiee MPOTPECCUBHBIE U
3¢ GeKTUBHBIC CITOCOOBI TOCTHKCHUS 1IEIIN );

— CBOEBPEMEHHOCTh U 3(PGEKTUBHOCTh HCIOJAb30BAHUS HAIJISIHBIX TOCOOMN U
TEXHUYECKUX CPEJCTB MPU OTBETE (YUUTHIBAECTCS T'PAMOTHO U C MOJIb30Ml MPUMEHSTh
HarJIIHOCTh U JIGMOHCTPALIMOHHBIN OTBIT IPU YCTHOM OTBETE);

— UCIOJIb30BAaHUE JOTIOJHUTEIHLHOTO MaTepuaa (00s13aTeIbHOE YCIOBHE);
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— PalMOHAIBHOCTh MCIIOJb30BaHUS BpEMEHH, OTBEJICHHOTO Ha 3a/ilaHue (He 0J100psieTcs
3aTSIHYTOCTh BBIMOJIHEHUSI 3aJlaHMsi, YCTHOIO OTBE€Ta BO BpPEMEHHU, C Y4YETOM
WHJMBUAYAJbHBIX 0COOCHHOCTEH CTYCHTOB).

IHoaroroBka K 3K3aMeHy

DK3aMeH SBISETCA TPAaJULUUOHHONM (QOpMON TMPOBEPKU 3HAHHWM, YMEHH,
KOMITETCHIINH, C(HOPMHPOBAHHBIX Yy CTYACHTOB B TIPOIIECCE OCBOCHHSI BCETO
COIEpKAHUSI W3y4yaeMOW IUCLMIUIMHBIL. B cilydyae mnpoBeieHUs 5K3aMe€Ha CTYJICHT
noJrydaeT 0asuibl, OTPaXKAIOILUE YPOBEHb €r0 3HAHUI.

[IpaBriia MOATrOTOBKM K DK3aMEHaM:
— Jlyuiie cpa3y COpUEHTUPOBATHCA BO BCEM MaTepHalie U 0053aTENbHO PACIOIOKUTh
BECh MaTepHUall COTJIACHO dK3aMEHAMOHHBIM BOIIPOCAM.
— Cama moaroTroBka CBs3aHa HE TOJBKO C «3allOMHHaHueM». IloATrOTOBKa Takxke
IIPEAIIONAraeT 1 MEPEOCMBICIICHUE MATEPHUANIA, U JaXKe PACCMOTPEHUE aJbTEPHATUBHBIX
UJIEH.
— Chayana CTyIEHT JOJDKEH IPOAEMOHCTPUPOBATH, YTO OH «YCBOWI» BCE, YTO
TpeOyeTcst Mo mporpaMMme oO0y4deHHs (WM MO MporpamMMme JAAHHOIO MPENojaBatreis), u
JUIIb TIOCIIE ATOr0 OH BIIPABE BBICKA3aTh HHBIC, JKEJIATEIIBHO ApPTyMEHTHPOBAHHBIE
TOYKH 3PECHUS.

11. Ilepevyenb MH(POPMANUOHHBIX TEXHOJIOTHI, MCII0JIb3yEeMbIX MPH
OCYIIECTBJIEHUH 00Pa30BaTEJILHOIO MPoIlecca Mo JUCHUIJINHE (MOTYJII0)
(BKJIOYAS MepevYeHb NPOrPAMMHOI0 odecnevyeHuss 1 HHPOPMAIHOHHBIX

CIPABOYHBIX cHCTeM (IIPH HEOOXOAMMOCTH)

NudopmaiinoHHbIe TEXHOJIOTUH MPUMEHSIOTCS B CJICAYIOIMINX HANPABICHUSIX:
opopmiieHHEe THCHBMEHHBIX pPAOOT BBIMOIHSIETCS C MCIOJB30BAHUEM TEKCTOBOTO
penaKkTopa;

JEMOHCTpalUMsl KOMIBIOTEPHBIX MAaTE€PHATIOB C HCHOJB30BAHUEM MYJIbTUMEIUWHBIX
TEXHOJIOTUH;

UCIIOJIh30BaHUE WH(POPMAIIMOHHO-CIIPABOYHOTO O0ECTICUCHHS, TAKOTO KaK: MPaBOBBIC
crpaBouHble cucteMbl (KoHcynbTaHT+ W [p.), OHJAWH CJIOBapHu, CIPABOYHUKH
(I'pamota.py, Uatyut.py, Bukuneaus u ap.), HaydHbIC MyOJIUKAIUH.

MCTIOJb30BaHNE CIICITHAIM3UPOBAHHBIX CIIPABOYHBIX CUCTEM (DJIEKTPOHHBIX YYEOHHUKOB,
CIPaBOYHUKOB, KOJUIGKIIMM wWmocTpanuii u  (orousoOpaxkenuii, (PoToOAHKOB,
pohecCHOHABHBIX COMMABHBIX CETEH U Ip.).

OpenOffice Ccrinka: http://www.openoffice.org/ru/

Mozilla Firefox Ccpinka: https://www.mozilla.org/ru/firefox/new/

Libre Office Ccpinka: https://ru.libreoffice.org/
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Do PDF Ccrinka: http:// www.dopdf.com/ru/

7-zip Cepuka: https://www.7-zip.org/

Free Commander Ccpinka: https://freecommander.com/ru

be Reader Ccpuika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.htmlmomno

Gimp (rpaduueckuii penakrop) Cebuika: https:// www.gimp.org/

ImageMagick (rpadmueckwmii penaKTop) Ccpuika:
https://imagemagick.org/script/index.php

VirtualBox Ccpinka: https://www.virtualbox.org/

Adobe Reader Ccpinka: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Omnepanonnas cucrema Windows 8.1 JlnnensnonHas Bepcus 1o goroopy Ne471\1 ot
11.12.2014 1.

DEeKTpOHHO-0MONINOTEUHAs cucTeMa bubInoKOMIUIEKTaTop

HannonanbsHa snexktpoHHas Oubauotexa - defepalibHOe TOCYIapCTBEHHOE OIOKETHOE
yupexaenue «Poccuiickas rocynapcrBentas ononuoreka» (OI'BY «PI'by)

Penakusa baser nannasix «ITOJITIPE]l CipaBouHnKNn»
DnekTpoHHO-O0ubmroreunas cuctema «JIAHDb

12. Onucanue MaTepraJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM ISl
OCYyLIeCTBJICHUSI 00Pa30BaTEJbLHOIO NMPOLEcca Mo AMCHUIVINHE (MOAYJII0)

-KOMIIBIOTEPHBIA KJacC M J0CTyn K ceTu MHTepHeT (BO Bpemsi camMOCTOATENbHOMN
MOATOTOBKH) (HOJKEH OBITh MPUIIOKEH IpaUK 3aHATOCTH KOMIBIOTEPHOTO KJIacca);
-IIPOCKTOP, COBMEIICHHBIM C HOYTOYKOM Il TPOBEJCHUS JICKIIMOHHBIX 3aHSATHUM
MPENo/IaBaTeNIeM U MPE3eHTAIUU CTYIEHTAMU PE3YIbTaTOB PabOTHI;

-pa3aaTOYHBIN MaTepuan sl IpOBEACHUS TPYNIOBON pabOThI;

-METOAUYECKHE MaTEepUalibl K NPAKTUUYECKUM 3aHITUSIM, JIEKUUUA (PYKOIIKCH,
AJIEKTPOHHASI BEPCUsl), NUAAKTUUECCKUNA MaTepuall JUisl CTYJEHTOB (TECTOBBIC 3aJlaHMS,
MyJIbTUMEIUIHBIE MPE3CHTALINN);

-Jlns  mpoBelneHHMs  JIGKIIMOHHBIX  3aHSITUH  HEoOXoauMa  CIelUaIu3upOoBaHHas
aymuTopusi — J1abopaTopusi TEXHOJOTHU W 00O0pyAOBaHUS (DUIUKO-TEXHUUIECKOUN
00paboOTKM MatepuayioB U jaboparopus (U3MKH, AICKTPOTEXHUKU U DIICKTPOHUKH,
OCHAILICHHAsi HMHTEPAKTUBHOW JOCKOM, B KOTOPOM Ha CTEHJIAaX pa3MEUICHbI
HEOOXOAUMBIE HATJIAAHBIE TTOCOOUS.

13. OcoOenHOCTH OpraHu3anvu OO0y4YeHUS] MO JUCHMILUIMHE O00Yy4YaloUIuXcsl M3
YKMCJIAa HHBAJIU/IO0B U JIMI ¢ OTPAHUYEHHBIMHU BO3MOKHOCTSAMHM 310poBbsi (OB3)

[Ipu HEoOXoauMOCTH B 00pa3oBaTEIbLHOM MPOLIECCE MPUMEHSIOTCS CIEIyIoLue
METOABl W TEXHOJOTHH, OOJIETYArONIue BOCIPUSATHE HHPOPMAMH OOYyJarOITUMUCS
nHBagMaaMu 1 auamu ¢ OB3:
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- CO3JJaHUE TEKCTOBON BEPCHUU JIFOOOTr0 HETEKCTOBOI'O KOHTEHTA JJIsl €T0 BO3MOYKHOTO
npeoOpa3oBaHusl B aIbTEPHATUBHBIE (POPMBI, YIOOHBIE AJIs Pa3IMUHBIX MOJIb30BaTENCH;

- CO3JJaHUE KOHTEHTAa, KOTOPBI MOXKHO MIPEJICTAaBUTh B PA3NIUYHBIX BUAaX 0€3 IOTEPh
JAHHBIX WA CTPYKTYpBI, NPEIyCMOTPETh BO3MOXHOCTh MAaCHITAOMPOBAaHMS TEKCTa U
n300paxeHuil 6€3 NOTepy KauecTBa;

- CO3/1aHKE€ BO3MOXKHOCTH ISl 00Yy4aroluXcsi BOCIPUHUMATD OJTHY H TY k€ HH(Op-
MAaIMIO0 U3 Pa3HbIX MCTOYHHMKOB — HANpUMeEp, TakK, YTOOBI JIMIa C HApyIICHUEM ClyXa
HOJTy4aiu MH()OPMAaLIMIO BU3YyalIbHO, C HAPYIICHUEM 3PEHUS — ayTUAIIbHO;

- IPUMEHEHHUE MPOTPAMMHBIX CPEJCTB, 00ECIIEUUBAIOIIUX BO3MOXKHOCTH OCBOCHUS
HaBBIKOB M YMEHMH, (OPMHUPYEMBIX IJUCHUIUIMHON, 3a CYET albTepHATHUBHBIX
CHO0CcOO0B, B TOM YHUCJI€ BUPTYaJIbHBIX JJAOOPATOPUI M CUMYJISILIMOHHBIX TEXHOIOTHIA;

- IPUMEHEHUE JTUCTAHIIMOHHBIX 00pAa30BaTENbHBIX TEXHOJOTHUW IS Mepeadu
YECKUX 3aHATHM, BBICTYIUIEHMS C JOKJIaJaMU M 3allUTON BBINOJIHEHHBIX padorT,
MIPOBEJACHUE TPEHUHI OB, OPTaHU3aIlMU KOJUIEKTUBHOM paOOTHI;

- IPUMEHEHUE TUCTAHIIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUN Ui OpraHU3aluu
TEKYLIEro U MPOMEKYTOUYHOI'O KOHTPOJIS;

- YBEJIMUYEHUE NPOAODKUTEIBLHOCTH CAAUM 00YyYalOIUMCs HHBAJIUIOM WM JIULOM C
OB3 ¢opm mnpomMexyTOUYHOM aTTeCTallUM 1O OTHOIICHUIO K YCTAHOBJICHHOU
MPOJOJKUTENILHOCTH X CIayH: 3a4eT U SK3aMeH, IPOBOAUMBINA B MUCBMEHHOU (opMe,
— He 6osee yeM Ha 90 MuUH., MPOBOAUMEII B ycTHOH opMme — He Oosee yem Ha 20 MUH.,
— MPOJIOJKUTENBHOCTH BBICTYIIJICHUS! 00YYaroIIerocsi Mpy 3aluTe KypcoBoil paboThl —
He OoJiee yem Ha 15 MuH.

14. Buabl 3aHATHH, NIPOBOAUMBIX B opMe NPAKTHYECKON NOATOTOBKHU

(He TIPeyCMOTPEHO MPH H3YYEHUH NCIHIUIHHBI)
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