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Pabouas nporpamma aucuuniauHel b1.B.JIB.04.01 «HanotexHomorum» s
MarucTpoB HampasiaeHusi nmoarotoBkd 15.04.01 MamunocTpoenue. Marucrepckas
nporpamMma «JJIeKTpOMeXaHHWKa M cBapka» cocrtaBieHa Ha ocHoBaHuu PI'OC BO,
YTBEp)KJICHHOTO ~ IIPHKa3oM MHUHHMCTepCTBA HAayKd MW BbIClIEro oOpa3oBaHus
Poccuiickoii ®enepauuu ot 14.08.2020 Ne 1025.

CocraBurelnb %
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MOJANHCH

PaGovas mporpaMmMa paccMoTpeHa U o100peHa Ha 3ace/laHuu Kadeapsl
3JIEKTPOMEXaHUKH U CBapKH

or A8 ALy fr el 2027 r., mpotokon Ne %

3aBenyroumii Kadeapoii 2.2 rpsieB
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PaGouasi mporpaMmMa paccMoTpeHa U oobpena Ha 3acenanuu Y MK uHxeHepHo-
TEXHOJIOrMYecKoro (axkyibrera

oT ﬁa//’r/zéicél 20427 1., npoTokon Ne 4
[Tpencenarens YMK ’%/{ € C.A. GeBatoB

NoANHCH
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1.Padouas nporpamma aucuumiaudsbl b1.B./[B.04.01 «HanoTexHoJOrUM» AJI4
MAarucTparypbl  HampabjeHusi mnoaroroBkm 15.04.01 MamuHocTpoeHue,
Marucrepckas nporpaMma «JJIeKTPOMEXaHNKA H CBAPKay.

2.IlepeyeHbr MJIAHMPYEMBIX Ppe3yJbTaTOB OOy4YeHMs MO JHCHUILIHHE,
COOTHECEHHBIX C IUIAHMPYEMBbIMH Ppe3yJbTATAMH OCBOCHUSI 00pPa30BaTeJbHOM
NPOrpamMMmbl

2.1. Hesp u 32024 U3yYeHUs] JUCHUILTAHBI (MOYJIA)

Ienv oucyunnunvt (mooyns):
— ¢dopmupoBaHue 0a30BBIX 3HAHUN M YMEHU, TMO3BOJIAIONIUX OPUEHTUPOBATHCS B
TEPMUHOJIOTMM M HaIpaBJIEHUAX  HAHOTEXHOJOTUH  KaK  COBOKYMHOCTH
TEXHOJIOTUYECKUX METOJIOB, MNPUMEHSEMBIX [JIi W3Y4YCHUs, TMPOCKTUPOBAHUA U
MPOU3BOJICTBA MATEPUAJIOB, YCTPONCTB M CHCTEM, BKIIIOYas IleJICHANPABICHHBIN
KOHTPOJIb W YMpPaBJICHUE CTPOCHUEM, XUMUYECKUM COCTAaBOM M B3aMMOJICUCTBUEM
COCTABJISIOIINX UX OTACIBHBIX AJIEMEHTOB HaHOHAIIa30Ha.

Yueonuvie 3a0auu oucyunaunvt (mooyns):
— O03HAaKOMHTHh CTYJACHTOB C TCOPETUYCCKUMH OCHOBAaMH HAHOTCXHOJOTUH U
OPHEHTHPOBATh MX HA MCIOJb30BAHMHM KOHKPETHBIX peallu3alliii HaHOTEXHOJIOTUH B
WHXCHEPHO-TEXHUYECKOW U HAyYHO-UCCIICIOBATEIHCKOM eI TEIILHOCTH.

2.2. [lnanupyemble pe3yabTaThl OCBOCHUS AMCUHUILIMHBI
[Ipouecc mzyuenus aucuumivuasl b1.B.J[B.04.01 «HanotexHonorum» HampasieH Ha
dbopMHpoBaHUE CIEAYIOUUX KOMIETSHITHI:

[IK-2 - CnocoGen pa3pabaTheiBaTh IUIaHBI U IPOTPAMMBI OpPTraHU3aIMN WHHOBAIIMOHHON
NEATEIbHOCTH Ha MPEANPUATHH, OLECHWBATh WHHOBALIMOHHBIE W TEXHOJIOTMYECKHE
PUCKM TIpM  BHEAPEHUM HOBBIX TEXHOJOIMHM, OpPraHU30BBIBATH  IIOBBIICHHE
KBaMU(UKALMU U TPEHUHT COTPYJHHUKOB MOJpa3/ieieHuii B 00JacT WHHOBAIMOHHOU
NEeSTeIbHOCT M KOOPAMHUPOBATH PAadOTy MEpcoHaNa MPU KOMIUIEKCHOM PpEHICHUU
MHHOBAIIMOHHBIX MPOOJIEM B MATMHOCTPOCHUH;

[1K-3 - CriocobeH opraHu30BaTh M MPOBOJAUTH HAyYHBIC MCCIICAOBAHUS, CBSI3aHHBIC C
pa3paboOTKON MPOEKTOB W TPOrpaMM, MPOBOJAUTH pPabOThl IO CTaHJIAPTU3AIUN
TEXHUYECKUX CPEJICTB, CUCTEM, ITPOIECCOB, 000PYAOBAHUS U MATEPHUAJIOB;

B pe3ynbraTe n3ydeHus QUCHUILUIMHBI MATUCTPAHT JTOJKEH:

3HaTh:

— MPUHLIUNHATbHBIC CXEMBI peanuzainumn TEXHOJIOTUI OBICTPOTO
MPOTOTUIUPOBAHUSA, COBPEMEHHBIC JOCTUXKEHUS HAayKH, TEXHUKH, IEPEIOBOTO
OTbITa B HAHOTEXHOJIOTUU U JTyueBoi 00padboTku marepuanos; (I1K-2.1.1)
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— OCHOBHBIC TPHUHIUIB TPOSKTUPOBAHUS B Cpelleé 0ObEMHOTO MOJEIHPOBAHMUS,
TEOPETUYECKHE U TPAKTHUYECKHE OCHOBBI AJ/IUTUBHBIX TEXHOJIOTH, OCHOBHBIC
CrocoOBI  JTydeBOW O0OpabOTKM MaTepHaiOB, HAHOTEXHOJOTHHA W  HOBBIX
KOHCTPYKIMOHHBIX MaTepuaiioB. (IIK-3.1.1)

Ymers:

— HCIOJB30BATh KOMITBIOTEP KaK CPEJCTBO yIpaBieHUs HHPpOpManuei, paboTars ¢
uHdopmarmein B I00aNBHBIX CETAX; HCIOIB30BaTh  (PyHIaMEHTATbHBIC
oOmenmxeHepusie 3Hanus; (11K-2.2.1)

— PabotaTh B 0JTHO¥ WJIM HECKOJIBKUX MH)KCHEPHBIX MPOTPaMMax TBEPAOTEIHHOTO
MOJICITUPOBAHUS; B MPO(PECCHOHAILHON ACSITCIPHOCTH TMPUMEHATh TEXHOJIOTHUU
aJTUTUBHOTO TMPOU3BOJICTBA, pa3padaThiBaTh TEXHOJOTHIO Ja3epHON 00pabOTKU
marepuaios. (I[1K-3.2.1)

Baaners:

— pa3nuyHbBIMU cuctemMamu mpoektupoBaHus B cpene CAIIP, cmocoOGHOCTBIO
OpraHM30BaTh  pa3BUTHE  TBOPUYECKOM  WHUIMATHUBBI,  pPalMOHAIN3ALINY,
M300peTaTeNbCTBA, BHEJPEHUS JOCTIKEHHUS OTEYECTBEHHOM U 3apyOexHOn
HAyKH, TEXHUKH, riepenoBoro omnbita. ( [1K-2.3.1)

— IlpoektrpoBaTh ¥ coO37MaBaTh KOMIbIOTepHYI0 3D Momenp Kakoro-imbo
YCTPONCTBA WIJIM JJICMEHTa YCTPOMCTBA, HaBBIKAMHU IIOCTPOCHHS Ha TIPAKTUKE
MaTeMaTHYeCKUX M KOMIIBIOTEPHBIX MoOJeleH, BbIOOpa crocoba JTydeBoi
00paboTku matepuana u odopynosanus; (I1K-3.3.1)

3. Mecro aucuuminebl B crpykrype OITOIL.
Hucuunnunaa b1.B./[B.04.01 «HaHoTeXHONMOTHMK» OTHOCUTCS K JAMCHMILIMHAM I10
BBIOOpY YacTH, GOpMUPYEMOM y4aCTHUKaMU 00pa30BaTEIbHBIX OTHOIIEHUH y4eOHOTO
IUIaHA.

4. O0beM IUCHUIINHBI (MOYJIs1)
(B 3aueTHBIX EAMHUIAX C YKa3aHUEM KOJUYECTBA  AKAJEMUYECKUX WU
ACTPOHOMHUYECKUX YacOB, BBIJICJICHHBIX Ha KOHTAKTHYI) paboTy OOydYarImuxcs C
npernojaBareneM (1Mo BUAaM YYeOHBIX 3aHATHH) W HA CaMOCTOSTENBHYIO paboTy

KoHnTtakTHBIE Yachl
Oomee KOJ-BO KonTpoan
Cemectp KOJT-BO 3ad. 126. [P cem. CP (Bpemst Ha
4acoB € IMHMII Beero | nex ] n3 KOHTPOJIB)
1 144 4 34 |8 26 83 K3 (27 u.)
Hroro mo O®O 144 4 34 8 26 83 27

5. Coaep:xkanue IUCHMILVIMHBI (MOayJifA) (CTPYKTYPMPOBaHHOE IO TeMaM
(pa3aesiam) ¢ ykazaHueM OTBEJEHHOI0 Ha HUX KOJMYECTBA aKaJeMUYECKUX WIU
ACTPOHOMHUYECKHX YACOB M BHA0B Y4e€OHBIX 3aHATHI)
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KoanuecTBo yacoB

®dopma
TEKyILETO
KOHTpPOJIS

HanmenoBanue tem ouHas opma 3ao4Has popma

(pa3znmenoB, MmoayIeit)

B TOM, YCJie B TOM, UcCJie

Bcero

n |7ab| op |cem| U3 | CP n |nab| np [cem| U3 | CP

| Bceero

4 (516 )| 7] 8 1011 (12| 13| 14| 15 16

©

Tema

Baenenue. O6me
CBEJICHHS O
HAHOTEXHOJIOTHSIX.
TepMuHbI 1
OTIpEJICIICHHUS.
CymHOCT®b,
BO3HHKHOBEHHE U
pa3BUTHE HAHOHAYKH.

10 2 2 6 YCTHBIH ompoc

HanocTtpyxTypsbl 1 ux
XapaKTePUCTUKH.

10 2 2 6 YCTHBII 0npoc

HNucTpymMeHTHI
HAaHOTEXHOJIOTHH.

12 2 2 8 YCTHBII 01poc

30HI0BEBIE
HaHOMaHHUIYJISITOPHIL.
Pe3ka u cBapka
HaHOOOBEKTOB.

12 2 4 6 YCTHBIH oIpoc

MupoBoii onbIT
TEXHOJIOTUM
HaHOMAaTepuasoB U
mecto PD B HeM.

10 2 8 YCTHBIH oIpoc

TexHonorus
KOHCOJIMAUPOBAHHBIX 8 2 3] YCTHBIH Ompoc
HaHOMAaTepUasoB.

TexHomoruu
TIOJIYTIPOBOJHHUKOBBIX 10 2 8 YCTHBIH ompoc
HaHOMaTepuasoB.

Texnomorus
NOJIMMEPHBIX ,
MOPUCTHIX, TPYOUaThIX | 8 2 6 YCTHBIi o1poc
H OHO-TOTHYECKHUX
HaHOMATCpPHUaJOB.

Koncrpykiuonssie,
WHCTPYMEHTAJBHBIC U
TpHOOTEXHUIECKHE
HaHOMaTepUaJbl.

8 2 6 YCTHBIH o1poc

Hanonopuctsre
MaTepHalIbl U
HaHOMAaTEPHAIIBI CO
CHETMATbHBIMU
(U3UKO-XUMHYCCKUMH
CBOMCTBaMH.

10 2 8 YCTHBIH OIPOC

Hanomarepuaisl co
CIIeNNaIbHBIMA
¢$usnIecKkuMu
CBOMCTBaMH.

10 2 8 YCTHBIH O1poc
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[Ipumenenune
HAaHOMATEPHAJIOB B
MEIUIUHE,
(dapmMareBTHKe,
OHOJIOIMH, SKOJIOTHH U
CEJIbCKOM XO3SIUCTBE.

YCTHBIH Orpoc

Bcero gacos 3a
1 cemectp

117( 8 26 83

Popwma npomex:. Dk3aMeH - 27 u.

KOHTPOJIS
Bcero yacos
117] 8 26 83
OUCUHUTIHHE
4acoB HAa KOHTPOJb 27

5. 1. TemaTnuyeckuii JIaH JeKIUH

Ne nekrg

Tema 3aHgaTHA U BOIIPOCHI JICKIIUH

®opma npose
JICHUS
(akTuB.,

KomnnuectBo
JacoB

HWHTEpaK.)

OO0 | 300

=

Tepmunsl u onpenenenus. CymHOCTb,
BO3HMKHOBEHUE U Pa3BUTHE HAHOHAYKH.

OcHosHble 80npOCHi:

1. 3amauu u copepkaHue Kypca.

2. HaHo-, HaHOMHAYCTpUS, HAHOTPUOOJIOT U,
HAaHOKPUCTAJLJI, HAHOCUCTEMA, HAHOCTPYKTYpa,
HAHOTEXHOJIOTHS, HAaHOMaTepual, rpadeH,
peruMkaTop, GysiepeHsl, TIOOEIEHBI U Jp.

3. XpoHHKa pa3BUTHs HAHOTEXHOJOTHA. MecTo
HAaHOTEXHOJIOTUH CPEIN OCTAJbHBIX OTpacien
3HaHUH Ha JTOTapuU(PMHUUECKOH IIKaJe pa3MepOB.

Baenenune. O0OMe cBeIeHNUSI 0 HAHOTEXHOIOTUSIX.

AKT.

2

HaHocTpyKTyphl M HX XapaKTEPUCTUKH.
OcHogHnbie onpocul:

1.I'paden. HanotpyOku. dyruiepeHsl.
HNennpumepsl. Hano-npoBonku. CBoiicTBa
HaHoyacTull. OJIHO-, ABYX-, U TPEXMEPHBIE
yactuubl. Camoopranuzanus 4acTHL.

AKT.
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2. 3araaku HaHOMHpa. TpeHue noj MUKPOCKOIIOM.
[IpouHnocTs HaHOTIPOBOJNOK. Temnepatypa
TJIaBJICHHUS] HAHOYACTHL[. 3aBUCUMOCTD LIBETA
HAHOYACTHII OT UX pa3Mepa.

NHCTpyMEHTBI HAHOTEXHOJIOTHH.
OcHosHble 80npochyi:

1.Cxanupyroniuii 30H10BbIH MUKPOCKOII.
2. TyHHENbHBIA MUKPOCKOIL.

3. OnTr4yecKuu MUHIIET.

AKT.

30H/I0BbIE HAHOMAHUITYJISITOPBL. Pe3ka u cBapka
HAHOOOBEKTOB.

OcHogHble 80npocyl:

1 .ITpuiun aeiicTBUS 30HI0BBIX
HAaHOMaHUIYJIATOPOB U BO3MOYKHOCTb UX
WCMOJIB30BaHUs JIsI HAHOPE3KU U HAHOCBAPKHU.

2.DoTOCTUMYTUPOBAHHBIC XUMUIECKUE PEAKITUU
Ha TTOBEPXHOCTH KPUCTAIIA ¥ BOBMOXHOCTH HX
WCITOJIB30BAHUS JJI1 00paO0OTKH HAHOOOBEKTOB.

AKT.

Hroro

5. 2. TeMbl NPAKTHYECKUX 3AHATHH

No 3anarus

HaumenoBanue MMPAKTUYCCKOI'O 3aHATUA

®opma npose
JICHUS
(akTus.,

KomnunuectBo
YacoB

WHTEpaK.)

OO0 | 3D0

=

Bgenenue. O0mue cBeieHUs 0 HAHOTEXHOJIOTHUSX.
Tepmunsl u onpeneneHus. CymHOCTb,
BO3HUKHOBEHHUE U PA3BUTHE HAHOHAYKH.

AKT.

2

HaHOCTpyKTypbI U UX XapaKTEPUCTUKH.

AKT.

w

NHCTpyMEHTBI HAHOTEXHOJIOTUU.

AKT.

N

30H10BbIC HAHOMAHUITYJIITOPBI. Pe3ka u cBapka
HAHOOOBEKTOB.

AKT.

MupoBOH OIBIT TEXHOJIOTMA HAHOMATEPUAJIOB U
Mecto PO B Hewm.

AKT.

TexHomorus KOHCOJIMANPOBAHHBIX

HAaHOMAaTEPHAJIOB.

AKT.
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7. |TexHOMOrMM NOTYNPOBOAHUKOBBIX AKT. 2
HaHOMAaTEpHUAJIOB.

8. |TexHONOTHS MONUMEPHBIX , TOPUCTHIX, AKT. 2
TpyOUaThIX U OUO-TTOTUYECKUX HAHOMATEPHAIIOB.

9. |KoHCTpyKIIMOHHBIE, HHCTPYMEHTAIBHBIEC U AKT. 2
TpUOOTEXHUYECKUE HAHOMATEPUAIIBI.

10. |HanomopucThie MaTepHalibl 1 HAHOMATEPHUAIIBI CO AKT. 2
CHelMaIbHBIMU (PU3UKO-XUMUUYECKUMU
CBOVCTBAMU.

11. |Hanomarepuaiibl co crienuaabHBIMU (PU3NUECKUMHU AKT. 2
CBOVCTBAMU.

12. |IIpumeHeHne HAHOMATEPUATIOB B MEAHIINHE, AKT. 2
(hapMmarieBTUKe, OMOJIOTHH, YKOJIOTUU U CEITbCKOM
XO034MCTBE.
Hroro 26

5. 3. Tembl ceMMHAPCKUX 3aHATHI

(HE IIpesyCMOTPEHB! Y4eOHBIM IUIAHOM)

5. 4. Ilepevenn 1a00paTOPHBIX padoOT

(HE IPeSyCMOTPEHO YUeOHBIM ILIAHOM)

5. 5. Tembl HHAUBUAYAJIbHBIX 3aHATHI

(HE IPeSyCMOTPEHO YUeOHBIM ILIAHOM)

6. IlepeueHb yueOHO-MeTOANYECKOT0 0O0ecTiedeHUs IJIS CAMOCTOSATeILHOM
patdoThI 00yYaOIMXCS MO JUCHUILIMHE (MOTYJII0)

CamocrosiTenbHas paboTa 1Mo JaHHOW AMCIMIUIMHE BKIIOYAET Takue GopMbl pabOThI
Kak: pabora c 0a30BbIM KOHCIIEKTOM; IOJIIOTOBKAa K YCTHOMY oOIpocy; pabora ¢
JUTEPATYPOU, YTCHHE IOTIOJHUTEIHHOM TUTEPATYPHI; MOATOTOBKA K DK3aMEHY.

6.1. Coaep:kaHue caMOCTOSTEIbHOI Pa00THI CTYICHTOB 110 JUCHUILIMHE (MOAYJII0)

HanMeHnoBaHre TeM U BOIPOCHI, BBIHOCUMBIE Ha Koi-Bo yacos
Ne 5 ®opma CP
CaMOCTOATEIILHYIO PaboTy
OPO | 3P0
1 [Beneunwne. OO1Me cBENEHNUS O HAHOTEXHOJIOTUAX, | MOArOTOBKA K
T C YCTHOMY
epMuHBI 1 onipesenieHus. CyInIHOCTb, onpocy: paGora 6

BO3HHUKHOBCHHC U PA3BUTHUC HAHOHAYKH. C JINTEPATYPOH,
YTEHHUE
JIOTIOJTHUTENBHO

OCHOBHBIE BOIIPOCHI:
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1. 3amauu u copepkaHue Kypca.

2. HaHo-, HaHOMHIYCTpHSI, HAHOTPUOOIOTHS,
HAHOKPHCTAJLI, HAHOCUCTEMa, HAHOCTPYKTYPa,
HAHOTEXHOJIOTHUs, HAHOMaTepual, rpadeH,
perukaTop, QysepeHsl, TFOOCICHBI U JIp.

3. XpOHHKa pa3BUTUs HAaHOTEXHOJOrui. Mecto
HAaHOTEXHOJIOTUH CPEAU OCTAJIBHBIX OTpacien
3HAaHUH Ha JTOTapu(PMHUUECKOH IIKale pa3MepOB.

i uTepatypsl

HaHocTpyKTypbl U UX XapaKTEPUCTUKHU.
OCHOBHBIE BOIPOCHI:

1.I'paden. HanotpyOku. @ynnepeHsi.
Hennpumepsl. Hano-npoBosku. CoiicTBa
HaHo4dacTull. OJHO-, IBYX-, U TPEXMEPHbIE
yacTuilbl. CaMoOpranusaliys 4acTHll.

2. 3araaku HaHOMMpA. TpeHue 1moJ MUKPOCKOIIOM.
IIpoynocTs HaHOIIPOBOJIOK. Temmeparypa
IUIABJICHHUS] HAHOYACTHL[. 3AaBUCUMOCTD LIBETA
HAaHOYACTHIL OT UX pa3Mepa.

HOJATOTOBKA K
YCTHOMY
ompocy; paboTa
C JINTEPATypPOH,
YTEeHUE
JIOTIOJTHUTEJIEHO
i IuTepartypsl

HNHCTpYMEHTBI HAHOTEXHOJIOTUH.
OcCHOBHBIE BONPOCHI:

1.CxaHupyroniuii 30H10BbI MUKPOCKOII.
2. TyHHENBbHBIA MUKPOCKOIL.

3. Onruyeckuii MUHIET.

MIOJITOTOBKA K
YCTHOMY
ompocy; pabota
C JINTEPATypOH,
YTEHUE
JIOTIOJTHUTEJILHO
W IuTepaTyphl

30H/10BbIC HAHOMAHUTTYJIATOPHI. Pe3ka u cBapka
HAaHOOOBEKTOB.

OCHOBHBIE BOIIPOCHI:

1.ITpuumn aeicTBUs 30HI0BBIX
HAaHOMAHHUMYJIATOPOB U BO3MOXHOCTh UX
WCIIOIb30BAHUS Il HAHOPE3KH U HAHOCBAPKH.

2.DOTOCTUMYIUPOBAHHBIE XUMHUYECKUE PEAKIINU
Ha MIOBEPXHOCTH KPUCTAJJIa M BO3MOXKHOCTHU UX
MCTIONIb30BaHUs 17151 00pabOTKH HAHOOOBEKTOB.

MOATOTOBKA K
YCTHOMY
ompocy; paboTa
C JIUTEpaTypoi,
YTEHUE
JIOTIOJTHUTEJIEHO
it muTepartypsl

MupoBOH OIBIT TEXHOJIOTMA HAHOMATEPUAJIOB U
MecTo PO® B HeM.

OCHOBHBIE BOIIPOCHI:

1. AHanu3 MUpPOBOTO OMBITA COBPEMEHHBIX
TEXHOJIOTUM HAHO-MATEPUAJIOB.

2. TexHnonorun Hanomarepuanos B PO. YpoBeHs u
MIEPCIIEKTU-BbI Pa3BUTHSL.

IIOATrOTOBKA K
YCTHOMY
ompocy; pabora
C JIUTEpaTypoi,
YTCHUC
JIOTIOJTHUTEJIEHO
W IaTepaTypHI
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TexHoJIOTUS KOHCOMUIUPOBAHHBIX
OCHOBHBIE BOTIPOCHI:

1. ITopomkoBasi TEXHOJIOTUA.

2. TexHOJ0TUsI UHTEHCUBHOM IJIACTUYECKOM
nedopMalum.

3. KoHTponupyemasi KpucTaaiu3anus 13
aMmop(HOTro cocTOS-HUS.

HOATOTOBKA K
YCTHOMY
ompocy; paboTa
C JINTEPATypPOH,
YTeHUE
JIOTIOJTHUTEJIEHO
i uTepartypsl

7 | TexHOIOTUH MOITYITPOBOTHUKOBBIX TIOArOTOBKA K
YCTHOMY
OCHOBHBIE BOIIPOCHI: onpocy; pabota
1. MeTon MONEKYISPHO-IIyYEBOM AMTUTAKCHUU. ¢ IUTEPATYpOi,
o o YTCHUC
2. I'azoa3HbIil METO, KOJJIOMIHBIN METOT U OTIONHHTEBHO
MCTOA T'uApPOJIN-3a. it muTepartypsl
8 |TexHomorus MOJUMEPHBIX , TOPUCTHIX, TIOAroTOBkA K
YCTHOMY
TpyOUaThIX U OMO-JTOrHYECKUX HAHOMATEPHUAJIOB. onpocy; pabora
OCHOBHBIE BOIIPOCHI: C JTUTEpaTypo,
YTCHUC
1.I'mOpuaHbIC ¥ CYPaMONCKYIISIPHBIC MATEPHATIBL. | oo o
2. HanonopucTtsle MaTepuasl (MOJIEKYIISIPHBIE i juTepatypbi
3. TpyOuatbie MaTepHUabl.
9 |KoHCTpyKIIMOHHBIE, UHCTPYMEHTAJIbHBIE U TIOAroTOBKA K
YCTHOMY
TpUOOTEXHUYECKHUE HAHOMATEPUAIIbI. onpocy; pabora
OcCHOBHBIE BONPOCHI: C JIHTEPaTypOi,
1 M 6 YTCHUC
.Marepuanosegueckue poO0IeMbl 1 MUKPO- U OTOTHHTEIBHO
HaHOMAaIIMHOCTPOC-HUHU. W ITEPATYpPHI
2. TpyIHOCTH UCIIOIB30BaHUS MOPOIIKOBBIX
KOHCOJINIUPOBAHHBIX HAHOMATEPHUAJIOB.
10 (HanomopucTslie MaTepuaibl 1 HAHOMATEpUAIbl CO | MOAroToBKa K
YCTHOMY
CHeNMaIbHBIMU (PU3UKO-XUMHUECKUMU onpocy; pabora
OcCHOBHBIE BONPOCHI: C JTUTEPaTypoi,
1 O 6 YTCHUC
.OCHOBHBIE 00/1aCTH NPUMEHEHUSI HAHOMOPUCTBIX | ;0o irensio
MaTepualioB. 1 IATEpATypHI
2.ITpuMeHeHre HAHOTIOPUCTBIX MAaTEPUAIIOB B
KaTATMTUYECKUX OMOXUMUYECKUX PEaKTOpax H
ANEKTPUUECKUX aKKYMYJITOPHBIX OaTtapesx.
11 |Hanomatepuaibl CO CHEIHATbHBIMUA (DU3MUECKUMH | OArOTOBKa K

CBOCTBaMHU.

OCHOBHBIE BONPOCHI:
1.MarauTHbsle HaHOMaTEpPHUAIbI.
2.HaHnomarepuaisl ¢ 0COObBIMU

3JIEKTPONPOBOSAIIUMU U U30JIUPY-IOITUMHU
CBOMCTBaMU.

10

YCTHOMY
ompocy; pabora
C JINTEPATypOH,
YTEHUE
JIOTIOJTHUTEJILHO
i IuTepaTypsl
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3.IlepcrieKTHBBI MPUMEHEHNS HAHOMATEPHAJIOB C
0CcOOBIMU (PUBNIECKUMHU CBOWCTBAMU B
JIEKTPOHUKE.

12 [IpumeHeHne HaHOMATEPHUAIOB B MEIUIIHE, TIOATOTOBKA K

(dhapmarieBTUKe, OMOJIOTHH, SKOJIOTUU U CETHCKOM
XO3SMUCTBE. C JINTEPATypOH,

OcCHOBHBIE BOIPOCHI:

2.IlepcrieKTUBBI HCTIOIB30BAHNSI HAHOMATEPUAJIOB
JUISL OXPAHBI 3J10-POBbsl YEJIOBEKA , IPUPOIHOMN
Cpelbl ero OOUTaHus , MOBBIILIECHHUS KaueCcTBa
MUTHEBOM BOJBI U IPOTYKTOB ITUTAHUS.

YCTHOMY
ompocy; paboTa

YTCHUC
JOIIOJIHUTCIIBHO

l.Hanomarepuansl B XUpypIruu, TPABMATOJIOTHH U | # mateparypsi
CTOMATOJIOTUH.

Hroro

83

7. ®oHI OLEHOYHBIX CpEACTB JIisl MIPOBEIACHUSA HpOMe)I(yTO‘IHOﬁ aTrecranmmmu

00y4YarOIIUXCH MO0 IUCHUIUIHHE (MOYJII0)

7.1. IlepeyeHb KOMIETEHUM ¢ YKa3aHUEM 3TanoB ux GopMUpOBaHUs B

npoiecce 0CBOEHHs1 00Pa30BaTeILHON MPOrpaMMbI

Heckpun OueHouHbIe
Komnerenun
TOPBI cpeacrtaa
I1K-2
3uarp MPUHIUITHATBHBIE CXEMbI peau3aliii TEXHOJIOTUI

OBICTPOTO POTOTUIIMPOBAHNSI, COBPEMEHHBIE JOCTHKCHUS
HAyKH, TEXHUKH, IEPEIOBOTO OIMBITa B HAHOTEXHOJIOTUH H
nyuyeBoi o0paboTku matepuanos; (I1IK-2.1.1)

YCTHBII ONpOC;
JK3aMEH

YMmeTn

HCITOJIB30BaTh KOMITHIOTEP KaK CPEACTBO YIPABICHUS
nH(popmarment, paborarh ¢ nHGOpMaIen B TII0OATBHBIX
CETSIX; UCTIOJ30BaTh (PyHIaMECHTAIbHBIC
obmenHxeHepHsie 3Hanus; (I11K-2.2.1)

OK3aMCH

Baanern

pa3IMYHBIMU cucTeMaMu NpoekTupoBaHus B cpene CAIIP,
CIIOCOOHOCTHIO OPTaHU30BATh PA3BUTUE TBOPUECKON
WHUIIMATUBBI, palliOHAIM3AIUH, U300peTaTeNbCTRA,
BHEJIPEHMSI IOCTHKEHUSI OTE€UECTBEHHOMN U 3apy0ex HOM
HAyKH, TEXHUKH, niepeaoBoro omnbita. ( [1K-2.3.1)

OK3aMCH

11
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IIK-3

3HaThL

OCHOBHBIE PUHITUITBI IPOSKTUPOBAHUS B CPEJIe
00BEMHOT'0 MOJICTTUPOBAHUS, TEOPETUICCKUE U
MPAKTUYECKHE OCHOBHI aJTATHBHBIX TEXHOJIOTHH,
OCHOBHBIE CITOCOOBI JTy4eBOM 00pabOTKH MaTepHUalioB,
HAHOTEXHOJIOTUI M HOBBIX KOHCTPYKITHOHHBIX
marepuaios. (ITK-3.1.1)

YCTHBIN OIPOC;
AK3aMEH

YMeTh

PaboTaTh B 0/1HOM WJIM HECKOJIBKUX WHKEHEPHBIX
MporpaMmax TBEpAOTEIbHOTO MOAEIUPOBAHUS; B

PO EeCCUOHATILHOM ESITEIbHOCTH IPUMEHSTh
TEXHOJIOTUH aJIUTHBHOTO TIPOU3BOJICTBA, pa3padaThIBaTh
TEXHOJIOTHIO JIa3epHOH 00paboTku maTepuainos. (ITK-

3.2.1)

9K3aMCH

Baagerns

[IpoexTupoBaTh U cO3/1aBaTh KOMIBIOTEPHYIO 3D Moenb
KaKoro-au0o yCTpONCTBa WK 3JIEMEHTA YCTPOICTBa,
HAaBBIKAMH IIOCTPOECHUS HA IPAKTUKE MATEMAaTUYECKUX U
KOMITBIOTEPHBIX MOJIeleH, BbIOopa criocoda Ty4eBon
o0paboTku matepuana u odopynosanus; (I1K-3.3.1)

9K3aMCH

7.2. Onucanue nokasarejiei u KPpUTEPUEB OLNCHUBAHUA KOMIIETEHIIUH Ha
PA3JIMYHBIX dTAanax ux (l)OpMHpOBaHI/Iﬂ, OIMHCaHHE HIKAJ OICHUBAHUSA

YpoBHU cPOPMUPOBAHHOCTH KOMIIETEHIIUN

OHGHO‘IHBIG . JlocTaTouHbIM .
Komnerentnocts bazoBblil ypoBeHB Bericokuit ypoeHb
cpeacTtBa YPOBEHb
HECCI)OpMI/IpOBaHa KOMIICTCHTHOCTH KOMIICTCHTHOCTH
KOMIICTCHTHOCTH
YCTHBIN Onpoc He packpsiT Bompockr Bomnpocer Bomnpocst
MIOJIHOCTBIO HU PACKpBITHI C PAaCKpBITHI C MIOJIHOCTBIO
OJIMH BOIIPOCOB.  [3aMEYaHUsIMU, HECYILLIECTBEHHBIM |paCKpBITHI.
OJIHAKO JIOTHUKA U 3aMEUYaHUSIMU.
co0uofieHa.

12
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9K3aMEH He packpsiT Teopernueckuit  |Teopernueckue  |[lonHOCTBIO

MOJIHOCTBIO HU BOIIPOCHI BOIIPOCHI PacKpBITHI BCE
OJIMH PAaCKpBITHI C PacCKpBITHI BONpOCHI. [myboko
TEOpEeTUYECKU  [3aMeyaHusiMu, MIOJIHOCTBIO C U IPOYHO YCBOEH
BOIIPOC, OJ/IHAKO JIOTUKA HECYILLECTBEHHBIM |POrpaMMHBII
MPaKTUYECKOE coOmoieHa. U 3aMEUYaHUsIMU. [MmaTepuad,
3aJIJaHHUE HE [IpakTuueckoe YBepeHHO HACUEPHIBIBAIOLIE,
BBINIOJIHEHO, UJIM  (3a7jaHKe MPENOJHOCUTCST  [OCeA0BaTeIbHO,
BBITIOJIHEHO C BBINIOJIHEHO, HO C  [MaTepua, YETKO U JIOTUYECKU
rpyObIMU 3aMeYaHUsMHU: IPaMOTHO U IO u3Jaraercs
OIIMOKaMH. HaMe4eH X0J1 CYLLECTBY Marepuan

BBITIOJIHEHUS, u3Jlaraercs.

OJ/IHAaKO HE TOJIHO

PaCKpBITHI

BO3MOXHOCTH

BBITIOJIHEHUSL.

7.3. TunoBble KOHTPOJIbHbIE 32aHNS UJIM HHbIe MAaTEePHUAJIbI, He00X0AUMBbIE 1JIf
OLICHKH 3HAHUI, YMEHU, HABBIKOB M (HJIM) ONbITA AeSATEJbHOCTH,
XapaKTepU3yIIHUX ITAaNbl (POPMHUPOBAHUSA KOMIIETEHIMU B IPoLecce 0CBOCHMS
00pa3oBaTeILHON MPOrpaMMbl

7.3.1. IlpuMepHBbIe BONPOCHI 1JIs1 YCTHOTO OIpoca

1.YT0 Takoe HaHOTEXHOJIOTHA?

2.B kakux oOnacTsAX Halled >KU3HU MPUMEHSIIOTCS HAHOTEXHOJIOTMM B HACTOSIIEE
BpeMsi?

3.Kak 3apoauiiack HAaHOTEXHOJIOTUsA?

4.Yem 3nHamenutsl P. @eitnman u 2. Jpekcnep?

5. Maiite onpenenenue TepMuHaM: acceMounep, rpaden, JJHK, mukpockon TyH-HeIbHbIN
pacTpOBBIH, HaHO-, HaHOMHIYCTpHSI, HaHoJuTOrpadus, HaHOMaTepH-al,
HaHOMEUIIMHA, HAHOTEXHOJIOTHsI, HAHOTPYOKa, (yJIepeHbl, JH3UMBI.

6.HazoBute uctTopuyeckre BeXu pa3BUTHS HAHOTEXHOJIOTUH.

7. JlaiiTe  XapakTEpUCTUKY HAHOCTPYKTYyp: TpadeHa, HaHOTPYOKH, (yiiepeHos,
JNEHAPUMEPOB, HAHOIIPOBOJIOK.

8.Kakumu cBolicTBaMu XapaKkTepU3yrTCS HAHOCTPYKTYPHhI?

9.0T 4ero 3aBUCHUT LIBET HAHOYACTHI] U ToUueMy?

10.0OnuimmTe NpUHIKUI JSUCTBUS 30HI0BOTO MUKPOCKOIIA.

7.3.2. Bonipochbl K 3K3aMeHy

l.HaHOTEXHOJIOTUM KaK MEXIHUCIUIUIMHAPHOE HAMpAaBICHUE B HAYKE U TEXHUKE.
CoBpeMEHHBIE TPUIIOKEHHSI HAHOTEXHOJIOTUH.

13
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2.0npeneneHre MOHATHA HaHO-, HAHOWHIYCTPHUS, HAHOTPHUOOJIOTHS, HAHOKPHCTAILI,
HAHOCHCTEMa, HAHOCTPYKTYpa, HAHOTEXHOJIOTHsI, HAHOMaTepual, rpaeH, perTuKaTop,
¢bymiepeHsl, TIOOEIEHBI U JIp.

3.XpoHHKa pa3BUTUS HAHOTEXHOJOTHM. MeCTO HAaHOTEXHOJIOTHU CPEAH OCTaJbHBIX
oTpacJiei 3HaHUI Ha JTIorapuhMHUUECKOM IIKajIe pa3MepOB.

4.Bo3HukHOBeHME HaHOTexHOoNOornu. P.MeiiHMaH- NpopoK HAHOPEBOOLUU. MannHel
cozuganus J. Jlpekciepa. O cnocoOHOCTH ynopsiaounBaTh aroMbl. HaHnoTexHomorus
KaK OKHJlaeMasi TEXHOJIOTHsSI POU3BO/ICTBA.

5.IIpunnun HeompeneneHHocTn [aiizeHOepra m HaHOMamMHBL. TeruioBbIe KojeOaHUS
MOJIEKYJI 1 HAHOMAILIUHBI.

6.I'papen. HanorpyOoxu. ®Dymnepensl. Jenapumepsl. HanompoBonku. CBoiicTBa
HaHouyacTull. OgHO-,ABYX-, U TPEXMEpHBbIEC YacTUIbl. CaMOOpraHu3alus YacTHII.
7.3aragku HaHoMupa. TpeHwe 1oA MHUKpOCKONOM. [IpoYyHOCTP HAHOMPOBOJIOK.
Temneparypa miIaBjIeHUsT HAHOYACTHIL. 3aBUCUMOCTD 1[[BETa HAHOYACTHUL OT X p3Mepa.
8.CKaHUPYIOIMI 30HJIOBBI MHUKpPOCKOI. TyHHENbHBIM MUKpOockon. OnrhuuecKkui
MUHIET.

9.Ilpunum nefdcTBHS ATOMHBIX MAaHUITYJIITOPOB M BO3MOXHOCTh MX UCIOJIb30BAHUS IS
HAHOPE3KH U HAHOCBAPKHU.

10.®0TOCTUMYIMPOBAHHBIE XUMUYECKHE pEaKIMM Ha TOBEXHOCTH KpHUTaIa |
BO3MOYXHOCTH MX MCIIOJIb30BaHUs 111 00pab0OTKH HAaHOOOBEKTOB

11.AHanu3 MHPOBOTO OMNBITA COBPEMEHHBIX TEXHOJIOTUI HAHOMATEPHUAJIOB.
12.Texnonorun HanomaTepuanoB B PD. YpoBeHb U NEPIEKTUBBI PA3BUTHS.
13.TexHOM0rHsT KOHCOIUAUPOBAHHBIX HAHOMATEPHAIIOB.

14. TexHomoruu MOJIYIPOBOJHUKOBBIX  HaHOMATEepHAOB. MeToJ  MOJIEKYJISpPHO-
Jy4deBoi anuTakcuu. ['azodazHblii METOT , KOJUIOWIHBIM METOJT Y METO/I THAPOJIU3a.

15. Texnonorus  TOMUMEPHBIX , TMOPHUCTBIX, TPyOUaThIX ©  OMOJOTHYECKHX
HAaHOMAaTEPUAJIOB.

16.KoHCTpyKIIMOHHBIE, UHCTPYMEHTAJIbHbIE U TPUOOTEXHUYECKHUE HAHOMATEpHUAbl U
UX MPUMEHEHUE.

17.Hanomopuctele MaTepHalibl M HAaHOMAaTepUalbl CO CIEUUATbHBIMU  (U3HUKO-
XUMUYECKUMHU CBOMCTBAMH U UX IMPUMEHEHHE.

18.Hanomarepuaiibl co crienuaibHBIMU (U3NYECKHUMH CBOMCTBAMU M X TPUMEHEHUE.
19.IlpuMeneHre HaHOMATEPHUAJIOB B MEJUIIMHE, (DapMaIleBTHKE, OMOIOTHH, SKOJIOTUU U
CEJIbCKOM XO3SHICTBE.

20.3aragku Ha"Homupa. TpeHue 1oJ MHUKpPOCKONOM. I[IpoYyHOCTH HaAHOIPOBOJIOK.
Temneparypa miaBjieHUs HAHOYACTHII. 3aBUCUMOCThH I[BETa HAHOYACTHUIL OT X p3Mepa.
21.CxaHupyOIMA 30HIOBBIA MHUKPOCKOI. TyHHENbHBI MHUKpockomn. ONTHYecKuil
MUHLET.

22 Ilpunun neiCcTBUS aTOMHBIX MaHHUIYJSTOPOB M BO3MOXHOCTh MX MCIOJIb30BAHMS
JUIsI HAHOPE3KU Y HAHOCBAPKH.

23.®O0TOCTUMYIMPOBAHHBIE XUMUYECKHE pEaKIMH Ha TOBEXHOCTH KpHUTaIla U
BO3MOXKHOCTH UX HCIIOIB30BAHUS ISl 00paOOTKH HAHOOOBEKTOB

14
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24.AHanu3 MUPOBOTO OIbITA COBPEMEHHBIX TEXHOJIOTUI HAHOMATEPUAJIOB.

25.Texnonoruu HanomaTepruasioB B PD. YpoBeHb U NMEPIIEKTUBBI PA3BUTHSL.

26.TexHOoJOoTHsI KOHCOJIUAMPOBAHHBIX HAHOMATEPHUAIIOB.

27.TexHOnOorTuH  MOJYNPOBOTHUKOBBIX
JTy4deBoM anuTakcuu. ['azodazHplii METOT , KOJUIOMIHBIA METOJT W METOJI THAPOJIN3a.

28.TexHonorusa
HaHOMAaTEpHUAJIOB.

IMOJIMMECPHBIX )

MIOPUCTBIX,

HaHOMAaTCPHaJIOB.

TpyOUaThIX

MeTton  MOJNEKYJISIPHO-

U  OHOJIOTHUYECKUX

29.Hanomarepuaisl co crielualbHbIMU PU3NYECKUMH CBOMCTBAMH U UX IPUMEHEHHUE.

30.IlpumeHeHne HAaHOMATEPHAIIOB B MEIUITMHE, (hapMalleBTUKE, OMOJIOTHH, SKOJIOTHH H

CENBCKOM XO3SIHCTBE.

7.4. MeToanueckue MaTepHuaJibl, ONpeae/siionue npoueaypbl OeHUBaAHUS
3HAHUI, YMEHUI, HABBIKOB 1 (/M) ONbITA JeTeJIbHOCTH, XapaAKTePU3yOLIHNX

Tranbl GOpMUPOBAHUSA KOMIIECTEHIIHI.

7.4.1. OneHUBaHNE YCTHOI'O ONpPOCca

Kpurepunit YpoBHU (pOpMHUPOBAHUS KOMIIETEHIIUN
OLICHUBAHUSA bazoBbIit JlocTaTo4YHbIN Bricoknit
[MonHoTa M IpaBUIBHOCTE  (OTBET MONHBIN, HO €CTh  |OTBET NOJIHBIN, OTBET MOJHEIH,
OTBETa 3aMC4YaHusA, HC Ooiee 3 HOCJ'Ie,E[OBaTeJ'ILHLII\/'I, HO HOCHCHOBaTeHLHBIﬁ,
€CTh 3aMCYaHus, HC JIOTUYHBIN

Oonee 2

CTteneHb OCO3HaHHOCTH,
IIOHUMAaHUA U3YUYCHHOTO

Marepuain yCBOCH U
H3J1araeTcs 0CO3HaHHO,
HO ecTh He Oonee 3
HECOOTBETCTBUI

Martepuain yCBOCH U
H3J1araeTcs 0CO3HaHHO,
HO ecTb He Oomee 2
HECOOTBETCTBUI

Martepuain ycBOEH U
u3JaraeTcs 0CO3HaHHO

S3pIKOBOE OOpMIIEHHE
OTBeTa

Peus, B ienom,
rpaMOTHasi, COOJIIOIEHBI
HOPMBI KyJIBTYPBI PeUH,
HO €CTh 3aMCYaHUs, HE
ooiee 4

Peus, B ienom,
TrpaMOTHas!, COOJIIOIEHBI
HOPMBI KYJIBTYPBI PeUH,
HO €CTh 3aMCYaHUs, HE
6omee 2

Peus rpamoTHas,
COOIOIEHBI HOPMBbI
KYJIBTYPbI pe4n

7.4.2. OueHuBaHuE dIK3aMeEHa

Kpurepuii YpoBHU (pOopMHUPOBAHUS KOMIIETEHITAN
OLICHUBAHUA bazoBsiit JlocTatouHblii Bricoknit
IlonHoTa OTBETA, OTBeT MOJHBIN, HO ecTh  |OTBET MOJIHBIH, OTBET NOJIHEIH,
MOCJICIOBATEIILHOCTD U 3aMmeuaHus, He Oosiee 3 [mOCieIOBATENbHBIN, HO  [OCIEA0BaTEIbHBIN,
JIOTUKA WU3JI0KEHUS €CTh 3aMeYaHusl, He JIOTUYIHBIN

bonee 2

[IpaBUIBHOCTH OTBETA, €TO
COOTBETCTBUE paboyeit
rporpamMme y4eOHOM
JUCLUTUIAHBI

OTBeT COOTBETCTBYET
paboueii mporpamme
y4eOHOHN TUCIUTUTHHEL,
HO €CTh 3aMEYaHusI, He
6ornee 3

OTBeT COOTBETCTBYET
paboueii mporpamme
y4eOHOHN TUCIUTLTHHEL,
HO €CTh 3aMEYaHusI, He
6ouee 2

OTBET COOTBETCTBYET
paboueii mporpamme
yueOHON TUCTIUTLTUHBL

15
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CrocoOHOCTh CTY/CHTA
apTyMEHTHPOBATh CBOU
OTBET ¥ IPUBOANTH
TIPUMEPHI

OTBeT apryMeHTHPOBaH,
MIPUMEPHI IPUBEJIEHBI, HO
ecTh He boinee 3
HECOOTBETCTBUHI

OTBeT apryMeHTHPOBaH,
TIPUMEPHI IPUBEIEHBI, HO
ecThb He Ooiee 2
HECOOTBETCTBUH

OTBeT apryMeHTHPOBaH,
MIPUMEPHI TIPUBEICHEI

OC03HAaHHOCTH U3J1ara€Moro
MaTepuaa

Marepunan ycBOeH 1
H3JaraeTcs OCO3HAHHO,
HO ecTh He Oouree 3
HECOOTBETCTBUHI

Marepuain ycBoeH U
H3J1araeTcs 0CO3HAHHO,
HO ecThb He Ooiee 2
HECOOTBETCTBUH

Marepuan yCBOEH U
H3J1araeTcsi OCO3HaHHO

CooTBeTcTBHE HOPMaM
KYJIBTYPBI pe4u

Peus, B ienom,
IpaMOTHas, COOJOICHBI
HOPMBI KyJIBTYPBI PeUH,
HO €CTh 3aMCYaHUs, HE
6onee 4

Peus, B ienom,
rpaMOTHas1, COOJIOICHBI
HOPMBI KyJIBTYPBI PeUH,
HO eCTh 3aMCcYaHus, HEe
6onee 2

Peus rpamoTHas,
COOJIIO/IEHBI HOPMBbI
KYJIBTYPBI pe4H

KauecTBO 0TBEeTOB Ha
BOIIPOCHI

Ectb 3ameuannsa
oTBeTaM, He Ooiree 3

B nenom, oTBeTHI
PacCKpBIBAIOT CYTh
BOIIpOCa

Ha Bce Bonmpock! nomydeHbl
HCYEPIIBIBAIOIINE OTBETHI

7.5. UToroBasi peMTHHIOBas OLICHKA TeKYUICH U MPOMEKYTOYHOM aTTeCTalluu
CTYAEHTA MO AMCUMILINHE

[To yuebnolt nucruminHe «HaHoTexHONMOrMM» HCHONB3yeTCs 4-0amnpHas cuctema
OLICHMBAHUS, HUTOT OLECHUBAHMS YpPOBHS 3HAaHUN OOYyYaromMXCs MpeaycMaTpUBaeT
’K3aMeH. B 3a4eTHO-’K3aMEHAllMOHHYI0  BEIOMOCTb BHOCUTCS  OLIEHKa 11O
yeTbIpex0auibHON cucteme. OOyyaronuiics, BHINOTHUBIINN He MeHee 60 % ydeOHbIX
NOpYy4YeHHH, MpeIyCMOTPEeHHbIX yueOHbIM maHoMm u PIIJI, momyckaeTcst K 3K3aMeHy.
Hanuuue HEBBINOIHEHHBIX YYEOHBIX MOPYYEHHH MOXKET OBITh OCHOBAaHUEM JIs
JOTIOJTHUTENBHBIX BOIPOCOB IO JUCUUIUIMHE B XOJ€ IPOMEKYTOYHOM aTTeCTaluu.
OOyuaromuiics, TOMYyYMBIINKA HE MeHee 3 0auloB Ha DJK3aMEHE, CUYUTACTCS
aTTECTOBAHHBIM.

LlIkana oyenuganus meKkyuiei U NPOMeEHCYmoUHOl ammecmayuu cmyoenma

YpoBHU HOpMUpPOBaAHUS OreHka 1o 4yeTelpex0aibHOM 1IKase
KOMIICTCHIIUHU JUIA OK3aMC€Ha
Bricokuit OTJIMNYHO
JlocratouHslii XOpOI1IO0
ba3oBbiit YIAOBJIETBOPUTEIILHO
KomnereHuus He  chopmupoBaHa HEYJOBJICTBOPUTEIHLHO

8. IlepeyeHb OCHOBHOM M I0NOJIHUTEJIbHON YU4eOHOM JIUTEPATYpPhbl, HEOOXO0AUMOM
JJISI OCBOEHMSI JUCHUIIMHBI (MOILYJIA)

OcHoBHas JuTEpaTypA.
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Twun

Ne bubnunorpaduyeckoe onucanue (e, yucSiioe Kon-so »

wn oy | OHOT.

1. [Mapronun, B. UW. Bsenenne B HaHOTEXHOJIOTHIO https://e.
yuebHoe mocobue / B. Y. Mapromun, B. A. Xao6pes, I'. H. lanbook.
JlykpsinoB, B. A. Tynuk. - Cankr-IletepOypr : Jlans, 2012. Yuebunku com/boo
- 464 c. k/4310

2. |l'onoBun, FO. M. OcHoBbl HaHoTexHojoruii. / 1O. . HEES 7S
['omoBuH. - MockBa : MammHoctpoenue, 2012. - 656 c. lanbook.

com/boo
/5702

3. |KoBmoB A.H. OCHOBBI HAaHOTEXHOJOTHUU B TEXHHUKE: yuel.
nmocodue aisg CTyA. By30B, OOyd. IO Hampasi. MOJITOT.
muriomup.  cnen.  "KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE
oOecrieyeHUE MAaITUHOCTPOUTENBHBIX IPOU3BOACTB" U yue6HOE
" ABTOMAaTH3HPOBAHHbBIE TEXHONOTHHU U NTPpou3BoACTBA" / A.| ocobme 5
H. Kosmos, 0. ®. Hazapos, U6parumos N.M. ; pew.: C.

A. Yyiikun, A. JI. Bywsauenko. - M.: Akanemus, 2011. -
240 c.

4. |Bursase, II. A. OcHOBBI  HAHOTEXHOJIOTHMH  H https://e.
HaHoMatepuasioB. C 3JIEKTPOHHBIM PUIOKEHHEM Vueousie |lanbook.
yuebnoe mocodue / I1. A. Burasp, H. A. CBuayHOBHY. -| mocobust |com/boo
MumHck : Bemmsimas mkona, 2010. - 302 c. k/65582

JlonosiHuTEILHAS JIUTEPATYyPA.

Ne bubnuorpaduyeckoe onucanue <yq66;£:l yllﬁﬂoe Kon-so »

wn ey | OO

1. [Haxno, E. A. JlazepHble MUKpPO- U HAHOTEXHOJIOTHUHU
y4eOHO-METONMUECKOe — moco0ue 1o mpaxTuueckum| Y 4eOHO- |[httpsi//e.
pa6oram i crymentos / E. A. Illaxmo, A. A.|Meroanuec |lanbook.
CamoxsaioB. - Cankr-Ilerepoypr : HUY UTMO, 2015. - Kue com/boo
46 c. nocobust | k/91534

2. |Pemmens, A. A. Marepuansl U METOAbl HAHOTEXHOJIOTUN
. yueb. mocoome / A. A. Pemmens, A. A. BaneeBa. - https://e.
ExarepuGypr : YpdY, 2015. - 136 c. Vuebubie | lanbook.

nocobust | com/boo
k/99097
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3. [Xaptmann, Y. OuapoBaHue HAHOTEXHOJOTHH : Yy4eOHOE
nocoone / Y. XaprmanH ; mnona pemakmuer JI. H.
[Tarpukeesa ; nepeBoj ¢ Hemerkoro T. H. 3axaposoii. — 4

e u3a. — Mockaa : JlaGopatopus 3uanmii, 2017, — 176 c. https://e.
— ISBN 978-5-00101-477-5. — Texcr : snextponnsii /| Y4eOneie |lanbook.
Jlanp © 3JeKTPOHHO-6MONMOTeunas cucrema. — URL:| TocoGms | com/boo
https://e.lanbook.com/book/94133  (mata  oGpaweHus: k/94133
27.09.2020). — Pexum JocTyma: s aBTOPHS3.

MIOJIb30BATENEN.

4. |OcHoBbl HaHoTexHOJoruy : yueOnuk / H. T. Ky3nemnos, B.
M. Hosotopue, B. A. XKa6pes, B. 1. Mapromun. — 2-e

3. — Mocksa : Jlabopartopus 3uanwmit, 2017. — 400 c. https://e.
— ISBN 978-5-00101-476-8. — TekcT : 3AEKTPOHHBIH // lanbook.
JlaHp © 3JEKTPOHHO-OMONMOTeuHas cucrema. — URL:| Y ICOHUKH com/boo
https://e.lanbook.com/book/94129  (mara  oOpameHus: k/94129
27.09.2020). — Pexum JgocTyma: s aBTOPHS3.

MOJIb30BATENEH.

9. IlepeyeHnb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHHKANMOHHON CeTH
«/HTepHeT», He0OXOAUMBIX /JIl OCBOCHHS TUCIHUILINHBI (MOIYJIs1)

1.ITouckoBsie CUCTEMBI: http://www.rambler.ru, http://yandex.ru,
2.DenepanbHblil 00pa3oBaTeNbHbIN MOopTan www.edu.ru.

3.Poccwuiickas rocynapctBenHas oubnuotexa http://www.rsl.ru/ru

4.T'ocygapcTBeHHasl MyOJMYHAs Hay4dHO-TeXHHUYeckas Ouommoreka Poccum URL:
http://gpntb.ru.

5.'ocymapctBeHHOe  OrO/KETHOE — yupexnaeHue KynbTypel PecmyOmuku — Kpbim
«KpsIMckas pecryonuKaHcKas YHUBEpPCAJIbHAA HayyHas OoubnmmoTeKa

6.Ilegarornueckas 6udnuoreka http:// www.pedlib.ru/
7.HayuHas AIEKTPOHHAS OoubmmoTexa eLIBRARY.RU (PUHI)
http://elibrary.ru/defaultx.asp

10. MeToauueckne ykazaHus JJs 00y4AIOMIUXCS 110 OCBOEHUIO TUCIUTIIHHBI
(Moayist)

OO0uiue pekoMeHIALMH M0 CAMOCTOSITE/ILHOH padoTe MArMCTPAHTOB

[TonroroBka COBpEMEHHOTO0 MAarucTpaHTa TNpeamnojaraeT, 4YTo B CTEHaX
YHUBEPCUTETa OH OBJQJCET METOAOJIOTHEeH camMo0o0pa3oBaHUs, CaMOBOCIUTAHMUSA,
CaMOCOBEPILICHCTBOBAHUA.  JTO  OMNpEAeNseT  BaXHOCTh  aKTUBU3ALUU  €T0
CaMOCTOSITENILHOUN PabOTHI.
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CamocrosiTenbHass paboTa (OpMHUPYET TBOPUECKYIO AKTUBHOCTH MAaruCTPaHTOB,
NPEACTAaBICHUE O CBOMX HAYYHBIX M COLMAIBHBIX BO3MOXHOCTSIX, CHOCOOHOCTH
BBIWICHATh  [JABHOE, COBEPILIEHCTBYET MpPHUEMbl  OOOOIIEHHOIO  MBILICHHS,
npeanonaraer Oonee TayOOKyro TpopabOTKy UMHU OTACIBHBIX TEM, OMpPEICICHHBIX
IIPOTPaMMOM.

OCHOBHBIMU BUIaMU U (POPMaMU CaAMOCTOSITEIbHOW pabOThl CTYJEHTOB IO JaHHOU
JUCLMILIMHE SIBISIOTCS: CAaMOIIOATOTOBKA MO OT/AEIbHBIM BOIIpocaM; paboTa ¢ 6a30BbIM
KOHCIIEKTOM; IOJATOTOBKA K YCTHOMY OIpocy; paboTa C JUTepaTypoil, 4YTEeHHe
JOTIOJIHUTENBHON JTUTEPATYPHI; TOATOTOBKA K K3aMEHY.

BaxxHol 4acThi0 CaMOCTOSTENIbHON PadOThI SBJISECTCA YTEHUE YUEOHON JTUTEPATYPBHI.
OcHoBHas (yHKIUS YYeOHUKOB — OPUEHTHPOBATH B CUCTEME TeX 3HAHW, YMEHUH U
HAaBBIKOB, KOTOPBIC JOJDKHBI OBITH YCBOGHBI MO JAHHOW ITUCIHMIUIMHE OyAyIIMMU
CHeUUaIUCTaMH. YYEOHHMK TaKXe CIYKUT MYTEBOJUTEIEM [0 MHOTOYHMCIECHHBIM
IIPOU3BEACHUSAM, OPHUEHTHUPYST B HMEHAX aBTOPOB, CHEUUAIU3ZHUPYIOIIUXCA HA
ONPEACIIEHHBIX HAyYHbIX HANPaBJIEHUSAX, B HAa3BAaHUAX MX OCHOBHBIX TPYIOB. Bropas
¢byHKIMS yueOHUMKA B TOM, YTO OH OYEPUYMBAET HEKUH KPYr 00s13aTeIbHBIX 3HAHUI MO
IpeaMETy, He MPETEeHIys Ha IIyOOKOe UX PACKPBITHE.

UreHue pEKOMEHJIOBAHHOW JMTEpaTypbl — 3TO Ta TJIaBHAs 4YacTh CHUCTEMBbI
CaMOCTOSITENIbHOM y4eObl MarucTpaHra, KoTopas oOecleduBaeT NOJJIMHHOE YCBOEHHE
Haykd. UuTaTe 3Ty IUTEpPATypy HYKHO IO NPUHLIUITY: «UAJEs, TEOPUS, METOJ B OJTHOM, B
JIPYroM U T.J. KHUTaX».

Bo Bcex cimyudasx pEKOMEHIYETCS pacCMOTPEHHE TEOPETHYECKHX BOIPOCOB HE
MEHee 4YeM MO TpPeM HUCTOYHHKaM. M3ydeHue mpoOieMbl MO Pa3HbIM HCTOYHHKAM -
3aJ0r TIyOOKOro yCBOGHHsI HayKu. MIMEHHO 3TOT 050K, Hapsay C BBINOJIHEHHUEM
NPAKTHUYECKUX 33/JaHUN SIBISAETCA BEAYIIMM B CTPYKTYpE CAMOCTOSTEIbHOW pPabOThHI
CTYJCHTOB.

BHUMaHUI0O MAarucTpaHTOB NPEIaraloTCs CIUCOK JIMTEPaTypbl, BONPOCHI K
CaMOCTOSITEIbHOMY U3YyUEHHUIO U BOMIPOCHI K IK3aMEHY.

JlJis yCHENIHOTO OBJAJCHUSl TUCIUIUIMHOW HEOOXOAMMO BBIMIOJHATE CIIEAYIOIIHIE
TpeOOBaHMUS:
1) BBIMOTHATD BCe OMpeiesieHHbIE IPOrpPaMMOi BUIIBI paboT;
2) mocemarh 3aHATHsI, T.K. BECh TEMaTHUECKUI MaTeprall B3AUMOCBSA3aH MEXKIy CO0Oit
M, 3a4acTyl0, CaMOCTOSTEIbHOTO TEOPETUYECKOTO OBJAJACHHUS IPOIYIICHHBIM
MaTepHrajJoM HeI0OCTaTOYHO JJIsi KAUeCTBEHHOTO €T0 YCBOCHHUS;
3) Bce paccMmarTpuBaeMble Ha 3aHSATHSIX BOIPOCHL 00s3aTEIbHO (PUKCHPOBATH B
OTJICbHYIO TETPab U COXPAHATH €€ J0O OKOHUAHUSI 00yUeHUS B BY3€;
4) mposIBISTh aKTUBHOCTH TPH MOJATOTOBKE W HA 3aHATHUSX, T.K. KOHCYHBIH pe3ysbTaT
OBIIQJICHUSI COJEPKAHUEM JHCUUIUIMHBI HEOOXOIWM, B TIEPBYIO OYepeab, CaMOMY
OaxanaBpy;
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5) B ciy4asx mpoIrycKa 3aHATHH 10 KaKUM-TH00 MpHYUHAM 0053aTeIbHO 0TPadaThIBATh
IIPOMYILIEHHOE MPENOAABaTEI0 BO BPEMS NHINBUAYAJIBHBIX KOHCYJIbTALIUN.

BreypouHas nedarenbHOCTh MarucTpaHTa Mo JaHHOW AUCIUIUIMHE IPEANOJIaraer:

- CAaMOCTOSITENBHBIN TMMOUCK OTBETOB M HEOOX0INMOU MH(MOPMALIUU MO TPEI0KEHHBIM
BOIIpOCaM;

- BBIIIOJIHEHHE NMPAKTUYECKUX 3aaHH;

- BBIpa0OTKY YMEHUI HAYYHOU OpraHu3aluu Tpyaa.

VYcenenmHas opraHu3anus BPEMEHH [0 YCBOEHUIO JIAHHOM TUCLUIUIMHBI BO MHOTOM
3aBHCHUT OT HAJIMYMSI Y MAarUCTpaHTa YMEHHUs CaMOOPIaHU30BaTh ce0s1 M CBOE BpeMs JJis
BBITIOJIHEHUS TPEUIOKEHHBIX JOMamHuX 3amaHuid. OO0béM 3agaHuii  paccuyuTaH
MakCHUMallbHO Ha 2-3 4Yaca B Heaemo. [Ipy 3TOM airoputMm MOATOTOBKH OYIEeT
CJIEIyFOLIUM:

1 stan — mouck B JMTEpaType TeopeThdecko HHGOPMALUU MO MPEASIOKEHHBIM
IIPETNOIAaBATEIEM BOIIPOCAM;

2 3TaI — OCMBICJICHHUE MOTYyYEeHHON HHPOpMallK, OCBOCHHE TEPMUHOB U TIOHSTHIA;
3 3Tam — cocTaBJIeHUE TUIaHAa OTBETA Ha KaX bl BOIIPOC;
4 3Tan — NOMCK IPUMEPOB IO TaHHOM IpoOIeMaTHKeE.

PabGora ¢ 0230BbIM KOHCIIEKTOM

[IporpamMmoil TUCHUIUIMHBI MPETYCMOTPEHO YTEHUE JIEKIIUN B pa3iuyHbIX (opmax
WX TPOBEICHMS: TMPOOJIEMHBIE JIGKIIMA C DJEMEHTaMU DJBPUCTUYECKOM Oecensl,
WH(QOpPMAIIMOHHBIE JICKI[UH, JIEKIIMU C OINMOPHBIM KOHCIIEKTUPOBAHUEM, JIEKIIMH-
BU3yaJIu3aliu.

Ha nexkumsax mnpenonmaBaTens paccMaTpUBAEeT BOMNPOCHI IIPOTPaMMBbl  Kypcea,
COCTaBJICHHON B COOTBETCTBUU C IOCYJAApCTBEHHBIM 00pa30BaTENbHBIM CTaHIApPTOM. M3
3a HENOCTAaTOYHOIO KOJWYECTBA AyAUTOPHBIX YAaCOB HEKOTOPBIE TEMBI HE YIAETCA
OCBETUTh B TOJHOM O00BEME, MOITOMY IpernojaBaTesib, MO0 CBOEMY YCMOTPEHHIO,
HEKOTOPBIE BOMPOCH BHIHOCUT HAa CAMOCTOSITENIbHYIO PabOTy CTYIEHTOB, PEeKOMEHIYs
Ty WIW UHYIO JINTEPATYpy.

Kpome 3toro, st mydinero ocBOCHHS Marepuana U CUCTEMaTHU3allud 3HAHWHA TI0
TUCITUTUTHHE, HEOOXOAMMO MTOCTOSIHHO pa3OupaTh MaTEPHAIIbI JICKITHI MO0 KOHCIIEKTaM 1
y4eOHBIM TIOCOOUSIM.

Bo Bpemsi camocrosTenbHON MpOpabOTKH JIEKIMOHHOTO Marepuaia ocoboe
BHMMAaHUE CIIEIYET yAENATh BO3HUKIINM BOIPOCAM, HEMOHATHBIM TEPMUHAM, CIIOPHBIM
TOYKaM 3peHus. Bce Takne MOMEHTBI CIIEyET BBIICINUTD WIN BBIIIACATH OTAEIBHO JUIS
JanbHenIIero oOCYKIeHHUsI Ha MPAKTUYECKOM 3aHATHU. B cimywyae HeoOxomumocTu
oOparmaTtecsi K MpernojaBaTeNto 3a KoHcynbTanuei. [IoaHbI COMCOK TUTEpaTyphl MO
JUCLUIUIMHE MPUBEJEH B paboyeil mporpaMMe JUCHUILINHBL.
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IloaroroBka K ycTHOMY onpocy

C 1enb0 KOHTPOJS U MOATOTOBKU CTYACHTOB K M3YyUYCHHIO HOBOM TEMbI BHauase
KaXJO0M MPAKTUYECKOTO 3aHATUS MPENOAABATEIEM NPOBOAUTCS WHIWBUIYATbHBIA WU
(GPOHTAIBLHBIN YCTHBIN OMPOC IO BBITIOJHEHHBIM 33JaHUSM TIPEABIAYIICH TEMBI.

Kpurepun oleHKH YCTHBIX OTBETOB CTY/IEHTOB:
— TPaBWIBHOCTH OTBETAa MO COACPKAHUIO 3aaHusl (YUYUTHIBACTCS KOJIUYECTBO H
XapakTep OLMOOK MPH OTBETE);

— IMOJIHOTA U TIyOMHA OTBeTa (YYMTHIBAETCS KOJUYECTBO YCBOCHHBIX (DaKTOB, MMOHATHMA
U T.IL);

— CO3HATCIBHOCTHh OTBCTA (y‘-II/ITBIBaeTCﬂ ITIOHMMAaHHUEC HU3J1aracMoro MaTepI/IaHa);

— JIOTHKA U3JI0)KEHUS Marepuana (Yy4UTHIBA€TCS YMEHHE CTPOUThH II€JIOCTHBIM,
MOCJIEIOBATENBHBINA PacCcKa3, FPaMOTHO MOJIb30BATHCS CIEIUATBHOM TEPMUHOJIOTHEH );

— pAaIMOHAJIBHOCTh HMCIOJIb30BAHHBIX MPUEMOB U CHOCOOOB pEIICHUS MOCTaBICHHON
y4ueOHOM 3ajauu (YYUTHIBACTCS YMEHUE MCIOJIb30BaTh HaumOoJiee MPOTrPEeCCHUBHBIE U
3¢ pekTuBHBIE CITOCOOBI TIOCTUIKEHUSI 1IEIH ),

— CBOEBPEMEHHOCTh U 3(P(EKTUBHOCTh WCIOJIB30BAHUS HAIJSAHBIX IOCOOM H
TEXHUYECKUX CPEACTB MpPHU OTBETE (YUUTHIBACTCA I'PAMOTHO U C IOJIb30W MPUMEHATH
HATJISAHOCTh M IEMOHCTPAIIMOHHBIN OMBIT IPU YCTHOM OTBETE);

— WCIOJIb30BaHUE JIOMOJIHUTEILHOTO MaTepHaiia (00s3aTeIbHOE YCIIOBHUE);

— palMOHAIIBHOCTh MCTIOJIB30BaHNUS BPEMEHH, OTBEACHHOTO Ha 3a/laHue (He 0700pseTcs
3aTSIHYTOCTh  BBITIOJTHEHMSI 3aJlaHWs, YCTHOTO OTBETa BO BpPEMEHH, C Y4YE€TOM
WHINBUIYaTbHBIX OCOOCHHOCTEHN CTYJICHTOR).

[HoaroroBka K 3Kk3aMeHy

DK3aMeH SBISETCS TPATUIMOHHOM (OpMOM TMPOBEPKH 3HAHUM, YMEHUH,
KOMIETEHIIUH, C(HOPMUPOBAHHBIX Yy CTYJEHTOB B TMPOILIECCE OCBOEHHUS BCETO
COACPKAHUS HM3y4aeMOM AUCUMIUIMHBL. B ciaydae mpoBeneHus 5K3aMeHa CTyJIEHT
NoJTy4yaeT Oaibl, OTpaXKarolue ypOBEHb €r0 3HAHUM.

[IpaBuiia MOATOTOBKY K AK3aMEHAM:
— Jlyumie cpa3y COPHEHTHPOBATHCS BO BCEM MaTepuaje U 00A3aTeNbHO PACIOJIOKUTD
BECh MaTepUa COTIACHO IK3aMEHAIIMOHHBIM BOIIPOCAM.

— CaMma TOATOTOBKa CBsI3aHA HE TOJBKO C «3armoMuHaHueM». IloaroroBka Takike
Mpe/IoaraeT u NePEOCMbICIICHUE MaTepralia, U J1aKe pacCCMOTPEHUE abTEePHATUBHBIX
HUJIEH.

— CHavana CTyAEHT JOJDKEH IPOJEMOHCTPUPOBATh, YTO OH «YyCBOWI» BCE, YTO
TpeOyercs mo mporpamme oOyudeHus (WM MO MporpamMMme JaHHOTO MpEerojaaBatess), u
JUUIIb TIOCJE 3TOr0 OH BIIPABE BBICKA3aTh HMHBIC, XKEIATEIbHO apPryMEHTHPOBAHHBIC
TOYKH 3PEHUSL.
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11. Ilepeyenb NMHPOPMALMOHHBIX TEXHOJIOT Ui, HCIIOJIb3YEeMbIX NPHU
OCYIIeCTBJIEHHMH 00Pa30BaTEJIbHOI0 MPoIecca Mo AUCIUILINHE (MOYJII0)
(BKJIIOYAsl MepevYeHb MPOrPAMMHOI0 odecnevyeHuss U HHPOPMAIMOHHBIX

CIIPABOYHBIX cHCTeM (IIPH HEOOXOAMMOCTH)

NudopmaninoHHble TEXHOIOTUN TPUMEHSIOTCS B CIEIYIOIINUX HAPABICHUAX:
opopMmiIeHHE MUCBMEHHBIX pPA0OT BBIMOJHIETCA C MCIOJIB30BAHUEM TEKCTOBOTO
JIEMOHCTpPAIU KOMIBIOTEPHBIX MAaTEpPHAIOB C HCHOJIB30BAHUEM MYJIbTUMEIUNHBIX
TEXHOJIOTHH;

UCIOJIb30BaHNE MHPOPMAIIMOHHO-CIIPABOYHOr0 00ECHEeYeHHUsl, TAKOrO Kak: MPaBOBbIE
cupaBoyHble cuctembl (KoncynpTant+ u 1p.), OHNAH clioBapu, CIPaBOYHUKU
(I'pamora.py, Uatyut.py, Bukunenus u ap.), HaydHbI€ MyOJIUKAIIHH.

UCTIOJIb30BaHUE CIICIUATH3UPOBAHHBIX CIIPABOYHBIX CHCTEM (DJIEKTPOHHBIX YYEOHUKOB,
CIPaBOYHHMKOB, KOJUIEKIMH wWumOcTpamii u  goromsobOpakenuit, (HoToOaHKOB,
npo(hecCHOHATBHBIX COLMANBHBIX CeTEH U Ip.).

OpenOftice Cepuika: http://www.openoffice.org/ru/

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

Libre Office Ccpuika: https://ru.libreoffice.org/

Do PDF Ccpunka: http:// www.dopdf.com/ru/

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

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

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

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

ImageMagick (rpaduueckwmii penaaxTop) Ccpuika:
VirtualBox Ccpinka: https://www.virtualbox.org/

Adobe Reader Ccpunka: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Oneparnmonnas cuctema Windows 8.1 Jlunensuonnas Bepcus 1o goroopy Ned71\1 ot
11.12.2014 1.

DnexTpoHHO-0MbIoTeYHast cuctema bubnuoxommiuektaTop

HanmonanpHa ayiekTpoHHAss OHOIHOTEKA - deiepaibHOE TOCYAaPCTBEHHOE OI0IKETHOE
yupexaenue «Poccuiickas rocynapcrseHHas oudianorexkay (PI'BY «PI'by)

Penaxuus basel nannbix «IIOJITIPE]] CripaBouHUKNY

OnekTpoHHOo-0nbmoTeuHas cucrema «JIAHDby

12. Onucanue MaTepuaJIbHO-TeXHHUYECKOH 0a3bl, He00OX0AUMOM 1151
OCYILIeCTBJIEHUSI 00Pa30BaTEJIBLHOIO MPoIecca Mo AUCHUILINHE (MOIYJII0)

-KOMIBIOTEPHBIN KJ1acc W JHOocTyn K cetu MHTepHeT (BO BpeMsi CaMOCTOSITEIbHOU
MOATOTOBKH) (IOJDKEH OBITh MPUJIOKEH IpauK 3aHATOCTH KOMIBIOTEPHOTO Kjlacca);

-IIPOEKTOP, COBMEILEHHBII C HOYTOYKOM JUIsl MPOBEACHUS JIEKUMOHHBIX 3aHATHH
IpernojaBaTeaeM U Npe3eHTaMN CTYASHTaMH pe3yIbTaTOB pabOThI;

-pa3IaTOYHBIA MaTepual sl MPOBEICHUS TPYITIOBOM PaObOTHI;
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-METOJUYECKNE MaTepualbl K MPAKTHUYECKUM 3aHATHAM, JIEKIHH (PYKOIKCh,
3JIEKTPOHHASI BEpCHUsA), NUJAKTHUECKHI Marepuan JUisl CTyIE€HTOB (TECTOBbIE 3aJaHus,
MYJIbTUMEIUIHBIE PE3CHTALINH);

-1t mpoBeieHNS TEKIMOHHBIX 3aHATHA He00X0uMa ClelMaIn3upOBaHHas ay IUTOPHS
— JnabopaTopusi TEXHOJOTHH U O000pyJoBaHUS (DU3UKO-TEXHHUECKONH 00paboTKH
MaTepuaioB U Jabopatopus (U3UKU, IEKTPOTEXHUKU U IJIEKTPOHHUKHU, OCHAIICHHAs
WHTEPAKTUBHOMN JIOCKOHM, B KOTOPOW HA CTEHJAaX pa3MEIIeHbl HEOOXOIUMBbIEC HATJISAIHbIC
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