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1. leau u 3agaun AMCHUILINHbI

Ilenvs MUCIUTIIMHBI — MPUOOPETEHNE CTYICHTAMHU 3HAHUW W HaBBIKOB B 00JacCTH
HOBEUIIINX TEXHOJOTHII;

-3HaHHE OCHOB KJIacCU(PHUKAIIMK HAHOTEXHOJIOTUH 1 HAHOMATEPHAJIOB;

-TIOBBINICHUE 00111€00pa30BaTEIHLHOTO YPOBHS.

3aoauu TUCUMITINHEL:

-OCBOCHHME METOJ0B TCOPETUYECKOTO pacyeTa U AKCIIEPUMEHTAIBHBIX UCCIIEI0BA-
HUH TTapaMeTPOB HAHOMATEPHAIIOB MUKPO- M HAHO(OPM:

-1aTh UH(POPMAITHIO O CBOMCTBAX HAHOMATEPHAJIOB, TPUMEHIEMBIX TP IMPOU3BO/I-
CTBE 2JIEMEHTOB MUKPO ¥ HAHO 3JICKTPOHHUKHU;

-HAy4YUTh TPUHUMATh U OOOCHOBBIBATH KOHKPETHBIE TEXHUUYECKHUE PEIICHUS MpU
MOCJICIYIOIIEM KOHCTPYHUPOBAHUH MOJYITPOBOHUKOBBIX 3JIEMEHTOB MUKPO U HAHO Mac-
mTaOHBIX POpM;

-HAHOTCXHOJIOIT'MU 1 HAHOMATCPHAJIbI B arpOIIPOMBIIIIJICHHOM KOMILJICKCE.

2. [lepeyeHb MIAHUPYEMbIX Pe3YJIbTATOB 00y4eHHs MO IMCUMUILINHE, COOTHe-
CEHHBIX ¢ IVIAHUPYEMbIMU Pe3yJIbTATAMU OCBOEHHUS
00pa3oBaTeIbHOI NMPOrpaMMBbI
[Iportiecc n3yyueHus: TUCIMILIMHBI HaNIpaBJieH Ha (GOPMUPOBAHUE CIIEAYIOIMIUX KOM-

nereniuit OIT BO u oBnajieHue clie1yonmmMu pe3yJibTaTaMu 00y4eHuUs 0 JUCIUIUINHE:

Paspen gucuu- | B pesynbTtate u3yvyeHus pasgena AMCLUUNMUHLI, obec-
CopepxaHue | nnuHbl, 06ec- | meymBarowero popmmpoBaHue KOMNETEHLUU (MNnu ee
Komne- | komneTeHuMu | neymsarowwun yacTu) oby4aroLWNICS JOIKEH:
TeHUMn | (unuee ya- | artanbl hopmMu-
cTH) poBaHus KOM- 3HaTb yMeTb BnageTb
neTeHumu
CNOCOBHOCTLIO | OCHOBHbIE NOHS- | KBANMUKaLmio BECTW NOWUCK MH- | METOAWKON aHa-
npeaycMoT- TUS, TEPMUHBI U | HAHOMaTepuaros; | POPMaLMM O HO- | NU3a KOHCTPYKLK-
peTb Mepbl N0 | onpegeneHns TEXHOMOMW MOMy- | BbIX TEXHOMO- OHHbIX HaHOMa-
COXPaHEHWMIO U | HAHOTEXHOMO- YEHUs U NpUMeHe- | rusx B obractu | Tepuanos
3awwmre akocu- | rum; CkaHupyro- | Hue HaHomaTepua-
OMK.{ | CTEMbI BX0Ae | Luve 30HAOBbIE noB
ceoen obwe- | MeTogbl uccne-
CTBEHHOM W [0BaHUs 1
npodeccumo- aTOMHOro au-
HanbHOM Aes- | 3aiHa. MarHuTo-
TENbHOCTY COMpOTUBIEHNE,
MC n KMC.




MNK-16

CMOCOBHOCTBIO
“cnonb3oBaTh
OCHOBHbIE 3a-
KOHbI ecTe-
CTBEHHOHaYyu-
HbIX AUcUm-
NNUH, MeTozbl
MaTemaTunye-
CKOro aHanuaa
W MopenupoBa-
HUsl, TEOpeTH-
YEeCKOro 1 aKc-
nepumMeHTanb-
HOro uccneao-
BaHWs Npy pe-
LLIeHMM npo-
heccroHarnb-
HbIX 3aJa4

cnocobbl n3ro-
TOBNEHUS Cy6-
MUKpOKpUCTan-
NNYECKNX U
HaHOMOPOLLKOB;
nony4yeHne Kom-
NaKTHbIX Cyb-
MUKpOKpUCTan-
NNYECKNX U
HaHOMaTepua-
nos. Bnusaxwve
pa3MepoB 3epeH
W rpaHuy, pasae-
OB Ha CBOWCTBA
HaHOMaTepua-
noB. MarHuTHble
ceowcraa. Cy-
nepnapa-marHe-
TW3M HaHOKpPW-
CTannM4ecknx
heppomarHeTy-
koB (H®).

OCHOBHbI€E BUAbI
HaHomarepuasnos
X CBOWCTBA; Me-
TOABI UCCreoBa-
HWS HAHOMaTepwa-
nos

CMONb30BaTh
OCHOBHbI€ NOHS-
TWS, 3aKOHbI 1
MOZENMN COBpe-
MEHHOr0 HaHo
MaTepuanose-
[IeHNs; MeToApbI
HAHOTEXHOIO-
TR, Moguguum-
POBaHMs Mo-
BEPXHOCTM TBEP-
OblX MaTepua-
nos

MeToAamm peLue-
HUS KOHKPETHbIX
3apjay 13 pasnuy-
HbIX UHXXEHEPHbIX
obractein; HaBbl-
Kamu npoBefe-
HWS aHanm3a u
Bbibopa onTu-
ManbHbIX MeTo-
[0B HAHOTEXHO-
norui ans peLue-
HWs npobnem co-
BPEMEHHOIO Ma-
TepuanoBeaeHus
N MexaHukm B 6y-
pyulen nestenb-
HOCTH.

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl

Huciunnuna b1.B./IB.4.1 «HaHOoTeXHOJIOrMKM U HAHOMAaTEpUaJIb» OTHOCHUTCS K
BApUATUBHOW YacTH AUCIUILUIMH 110 BbIOOpY Osioka b1.
JucnumuinHa 6a3upyeTcsl Ha CICAYIOMMX AUCIUILIMHAX: MaTtemaruka, dusnka,
Xumusi, IKOJOTHUs.
Paznesibl AMCHUIVIMHBI M MEKAUCHUIUIMHAPHBIE CBSI3H

C MOCJICAYIOINUMH JTUCHUILINHAMHA

Ne Ne pasgenoB AaHHON AUCLMMIUHDI,

Ne HaumeHoBaHune ob6ecneunBaemMbIx HeobxoAUMbIX AN u3yvyeHus (nocnepy-
n/n (nocnepyrowmx) gucunniuH rowmx) obecneymBaeMbIX UCLUNIUH
1 2 3 4 5 6 7
1. OxpaHa 3emMefb + + + + + + +
2. OKCNIyaTaums 1 MOHUTOPUHT CUCTEM W COOPYXKEHUIA | + + + + + + +
3. Tonnueo 1 cMa3oYHble MaTepuansl + + + + + + +
4 hl;lggSnema Bopbbbl C 3aCONEHMEM OpOLLAEMbIX 3e- " s s s N N "

4. O0beM IMCHUILUIMHBI B 3a4€THBIX €IMHULAX ¢ YKA3aHUEM KOJINYeCTBA
aKaJleMU4€eCKNX YaC0B, BbI/IEJICHHBIX HA KOHTAKTHYIO Pa00Ty ¢ 00y4aKIINMHUCH C
npenoaanareseM (10 BUJAaAM Y4eOHBIX 3aHATHII) 1 HA CAMOCTOATEJIbHYIO PadoTy

00y4arIuxcs

-5-



Ounas dopma 00yueHuUs

. Bcero Cemectp
Bup y4yebHom paboTbl 4ACOB 7
OO6wasn TpyAOEMKOCTb: Yacbl 108 108
3a4eTHble eauHNLbI 3 3
AyauTopHble 3aHATUSA (BCero), B T.u.: 50 (12)* 50
nekumum 16 (4) 16 (4)
npaktuyeckue 3aHaTus (MN3) 34 (8)* 34 (8)*
CamocrosaTtensHas pabota (CPC), B T.u.; 58 58
NOAroTOBKA K NPAKTUYECKUM 3aHATUAM 28 28
CaMOCTOATESIbHOE M3YYEHNE TEM 20 20
NOArOTOBKA K TEKYLLEEMY KOHTPOSTHO 10 10
MpomexyToyHasa aTTecTauus 3avet
()* - 3anamust, nposoouMble 8 UHMEPAKMUBHBIX POPMAX
3aounas ¢popma 00yueHHUs
. Bcero Kypc
Bua yuebHom paboThi 4ACOB 4
OOwas TpyA0eMKOCTb: Yachl 108 108
3a4€eTHblE eanHMLbI 3 3
AyauTopHble 3aHATUA (BCero), B T.u.: 14 (2) 14 (2)*
nekumm 6 6
npakTnyeckme 3aHstus (M3) 8 (2)* 8 (2)*
CamocrostenbHas pabora (CPC), B T.u.: 94 94
NOArOTOBKA K NPaKTUYECKUM 3aHATUAM 32 32
CaMOCTOSATESIbHOE M3yYEHNe TeM 32 32
NOArOTOBKA K TEKYLLLEMY KOHTPOSTHO 30 30
MpomexyToyHas aTTecTaums 3aver

( )* - 3anamus, nposoouMble 8 UHMEPAKMUBHBIX POPMAX

5. Conep:xanue QM CHUIIAHBI

5.1. Pa3aepl AMCHUILVIMHBI M BUABLI 3aHATHH B Yacax

Ounas gopma o0ydeHuUs

AyauTopHble Camo-
Ne Bcero 3aHATHA (Yac) cros-
HanmeHoBaHue pa3genoB
n/n (yacoB) Nekumn nn3 TenbHas
paboTa
1. Paspen 1. OCHOBHbIE NOHATUS, TEPMUHBI U 14(4)" 9 4 4y 8
onpegeneHns HaHOTEXHOMOTMM
9 Pazpen 2. Ckanupytowme 30H0BbIE METOAb 14(2)" 2(2)" 4 8
nccnegoBaHWA U aTOMHOMO Au3anHa
3 Pazpen 3. Cnocobbl M3rotoBneHns cybmuk- 16 9 6 8
" | poKpUCTaNNNYECKMX 1 HAHOMOPOLLKOB
4 Pazpgen 4. MNonyyeHne KOMNaKTHbIX CyOMUK- 14(4y" 9 4 (4" 8
POKPUCTANINYECKMX 1 HAHOMaTEepPWanoB
5 Paspgen 5. BrusHue pasmepos 3epeH u rpa- 18 9 6 10
" | HWY pa3aenoB Ha CBOWCTBA HAHOMAaTepuanos
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Paspen 6. MarHutHble cBoiicTBa. Cynep-
6. | mapa-mMarHeT3M HaHOKpUCTanM4Yecknx dep- 16 4 4 8
pomarHeTukos (HP)

Pazpen 7. Marnuto-conpotusnexve, TMC u

1. KMC 16(2) 2(2) 6 8
Bcero 108(12)* 16 (4) 34 (8)* 58
3aouHas popma oOydeHHS
No Beero AyauTopHble CamocrTo-
aln HanmeHoBaHue pasgenoB (4acos) 3aHATUA (Yac) AiTenbHasn
Nekuun nn3 paboTa
1 Pazpen 1. OCcHOBHbIe NOHATUSA, TEPMUHBI U 18 1 1 16
" | onpegeneHnst HAHOTEXHOMOMN.
9 Paspgen 2. CkaHupytoLve 30HA0BbIE METOABI 18 1 1 16
nccnefoBaHWsS U aTOMHOIMO Au3anHa
3 Pazpen3. Cnocobbl M3rotoBneHns cyomukpo- 18 1 1 16
" | KpUCTanNM4eCcKMX N HAHOMOPOLLIKOB.
4 Pazpgen 4. lNonyyeHne KOMNakTHbIX CyOMUKPO- 172) 1 2 (2)" 14
KPUCTaNINYECKMX M HAHOMATEpPWanoB.
5. Paspen 5. BnMﬂHyle pa3MepoB 3ePEH U rpaHunL 135 05 1 19
pa3aenoB Ha CBOWMCTBA HAHOMATEpMaros.
Pazpen 6. MarnutHble cBoiicTBa. Cynepnapa-
6. | marHeTM3M HaHOKpUCTanNIUYeckux heppomar- 12 1 1 10
HeTukoB (H®)
7 Pazpen 7. Maruutoconpotusnexue, TMC u 15 05 1 10
KMC
Bcero 108 (2)* 6 8 (2)* 94
( )* - 3anamus, nposoouUMble 8 UHMEPAKMUBHBIX (POPMAX
5.2. TemaTHYeCKHMH IJIAH JIEKIUH
Ounas popma oOydeHuUs
y Kon-Bo
n/n TeMmbI nekuun
yacoB
Pazgen 1. OCHOBHblE NOHATUSA, TEPMUHbI U ONpeaeNneHUs HAHOTEXHONOTMK
1 Pa3amepHble addhekTbl, CBONCTBA M30NMPOBAHHBIX HAHOYACTUL, M HAHOMOPOLLIKOB. 9

O6BEKTbI M NPOLLECCHI HAHO- M ME30TEXHONOMM, OCHOBHbIE KOHLLEMNLIN.

Pazgen 2. CkaHupyowme 30H40BbI€ METOAbI UCCNEA0BaHUA U aTOMHOIO AWU3anHa

MeToabl 1 npubopsl 41 UCCNefoBaHNS CTPYKTYPbl HAHOKPU-CTaNIMYECKUX MaTepu-
2 | anos. Metogap! 1 npubopbl Ans MCCreaoBaHUs M knaccudmkaLlmm cybmmuk-pokpucTan- 2
NIMYECKMX U HAHOMOPOLLIKOB.

Pasgen 3. Cnocobbl M3rotoBneHusi CyoMMKPOKPUCTaNIMYECKUX U HAHONOPOLIKOB

Fa3oq)a3Hb|e METOAbI; NNa3MOXUMUYECKUN CUHTES3; MexaHocuHTe3. OcaxaeHue u3 2 (2)*

3 KONNOMAHbIX PaCTBOPOB; TEPMUYECKOE PA3NOXEHUE U BOCCTAHOBIEHWE.
Pasgen 4. lMony4yeHne KOMNaKTHbIX CyOMUKPOKPUCTANIIMYECKMX M HAHOMaTepUanos
4 KomnakTupoBaHue nopoLwkos 1 06xur. OcaxaeHne Ha noanoxky. Kpuctannusaums 9
amopHbIX cnnaBoB. MHTEHCMBHAsA niacTuyeckas gegopmauus
Pasgen 5. BnusHue pa3mepoB 3epeH W rpaHuL pa3fenos Ha CBOMCTBA HAHOMaTepUanos
5 CybCTpyKTYpa HAHOKPUCTANMMYECKUX MaTepUanoB. AHOManMM MeEXaH4eCcKoro noee- 2 (2)"

JEeHNA, Tel'IJ'IO(bI/I3I/1‘-IeCKlAe M ANEKTprn4eckKne CBOWCTBA. rl/l6pVI,El,HbIe HaHOKOMMO3WUThI.
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Kon-Bo

n/n TeMmbI nekuun
yacos
Pasgen 6. MarHuTHble cBoncTBa. Cynepnapa-mMarHeTU3aM HaHOKPUCTaNNMyYecknx peppomarHeTu-
koB (HP)
6 CybCTpyKTYpb (pa3Mepva Kpuctannntos) H® ¢ onTManbHEIMW MarHUTHOMSATKUMU 1 4
MarHWTHOTBEPAbIMU CBOACTBAMM.
Pazgen 7. MarHuto-conpotunenue, F'MC n KMC
7 MonyyeHne n ceoiicTBa HaHOCTPYKTYp, obnagatowwmx MMC n KMC, ux npumeHexne B 9
TEXHUMKe. [lonmpoBaHHble MaHraHuTbl naHTaHa (u gpyrux P33) ¢ TMC n KMC.
Bcero 16 (4)°
3aouHas popma oOydIeHHS
y Kon-Bo
n/n TeMmbI nekuun
yacos
Pazgen 1. OCHOBHbIE NOHATUA, TEPMUHbI M ONpeaeNeHNs HAHOTEXHONOTUK
1 Pa3mepHble adhekTbl, CBOMCTBA M30NMPOBAHHBIX HAHOYACTHL, M HAHOMOPOLLIKOB. 1
O6beKTbI 1 NPOLECChI HAHO- M ME30TEXHOMOMW, OCHOBHbIE KOHLIENLMM.
Paspen 2. CkaHupyHowue 30HAO0BbIE MeTOAbI UCCNef0BaHMA M aTOMHOrO AU3anHa
MeTogb! 1 npubopbl Ans UCCNea0BaHNS CTPYKTYPbl HAHOKPU-CTANMMYECKUX MaTepu-
2 | anos. MeTtogp! 1 Npubopbl ANs UCCreaoBaHUs M KnaccuukaLlmm cybmmuk-pokpucTan- 1
TIMYECKMUX N HAHOMOPOLLKOB.
Pasgen 3. Cnocobbl U3roToBneHMs CyoOMUKPOKpUCTaNIMYeCKUX U HAHOMOPOLIKOB
3 la3oghasHble METOAbI; NAa3MOXMMUYECKWA CUHTE3; MexaHocuHTe3. OcaxaeHue w3 1
KOMIOMAHbBIX PAaCTBOPOB; TEPMUYECKOE Pa3NOXEHNE 1 BOCCTAHOBIIEHNE.
Pa3zgen 4. lMony4yeHne KOMNaKTHbIX CyOMUKPOKPUCTANIIMYECKMX M HAHOMaTepUanos
4 KomnakTtupoBaHue nopolwkos v obxur. OcaxaeHne Ha nognoxky. Kpuctannusaums 1
amopdHbIX cNnaBoB. MIHTEHCKBHas nnacTuyeckas aedopmaums
Pazgen 5. BnusHue pa3mepoB 3epeH 1 rpaHuL pa3genoB Ha CBOWCTBA HAHOMaTepManos
5 CybCTpyKTYpa HaHOKPUCTANMNYECKUX MaTepUanoB. AHOManMM MexaH14eckoro noee- 05

[EHVS; TENNOGU3NYECKNE 1 ANEKTPUYECKIe CBONCTBA. [MOPUaHbIE HAHOKOMMO3MTI.

Pasaen 6. MarHuTHble cBoicTBa. Cynepnapa-marHeTU3M HaHOKpUCTaNNMYeckux peppomarHeTy-

koB (HP)
6 CybcTpyKTypbl (pa3|\/|epbv| kpucTannmtos) HO ¢ ontuMansHbIMU MarHUTHOMSITKUMM 1 1
MarHUTHOTBEPAbIMW CBOACTBAMM.
Pazgen 7. MarHuto-conpotunenue, F'MC n KMC
7 [MonyyeHue 1 cBOMCTBA HAHOCTPYKTYp, obrnagatowmx TMC n KMC, ux npumeHeHue B 05
TEXHWKe. [lonmpoBaHHble MaHraHuTbl nanTaHa (u gpyrux P33) ¢ TMC n KMC. ’
Bcero 6
( )* - 3anamus, npo8oOUMble 8 UHMEPAKMUBHBIX POPMAX
5.3. TeMaTH4YeCKHUIl IVIAH NPAKTHYECKHUX 3aHATHI
Ounas popma oOydeHUs
, Kon-Bo
n/n TeMbI 3aHATUI
yacoB
Pasgen 1. CkaHupyrowime 30HAO0BbIE METOAbI UCCIEA0BaHMA M aTOMHOTO AWU3anHa
1 VccnenoBaHne NOBEPXHOCTY TBEPAbIX TeN METOLOM CKaHUPYHOLLEA TYHHENbHON MUK- 2(2)
pocKonuu
9 VccnenoBaHme NOBEPXHOCTM TBEPALIX TEN METOAOM aTOMHO-CUIOBOI MUKPOCKONWUN B 2(2)"

HEKOHTAaKTHOM peXume

Pasgen 2. CnocoGbl M3roToBneHMs CyOMUKPOKPUCTANNIMYECKMX M HAHOMOPOLIKOB
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3. | ApTedakTbl B CKaHMPYHLLEA 30HA0BOW MUKPOCKOMUM 2
4. | MexaHu3mbl 1 KMHETUKA (HOPMUPOBAHIS HAHOAMOPMHBIX TBEPABIX TEN. 2
Pazgen 3. Mony4yeHune KOMNaKTHbIX CyOMUKPOKPUCTANNMYECKNXM HAHOMaTepranoB
5. | Ckanupytowas 30HaoBast nutorpadus 4
6. VccnepoBaHue fedhopMaLMOHHOrO NoBefeHNs aMOpPMHO-HAHOKPUCTANINYECKUX Ma- 9
TEpUAnoB
Pasgen 4. BnusHue pa3mepoB 3epeH 1 rpaHuL pa3aenos Ha CBOMCTBA HaHOMaTepuanos
7. | Obpabotka 1 Konnm4ecTBeHHbI aHanu3 C3M n3obpaxeHui 2 (2)*
8. | M3yyeHwne CTPyKTYpbl MaTEPUANIOB C MOHHO-NNA3MEHHbLIMM NOKPLITUSMM. 2(2)*
Pazpen 5. MarHuTHble cBoncTBa. CynepnapamarHeTuam cheppomarHetukoB (H® HaHoKpucTannu-
YecKmx)

9. | Metogbl MccrefoBaHMit HAHOYACTUL, M HAHOMATEPMATOB | 6
Pazpen 6. MarHuTHble cBoncTBa. Cynepnapa-mMarHeTU3aM HaHOKPUCTaNNMYecknux eppomarHeTy-
koB (H®)

10 | V3yyeHue CBOICTB M MUKPOCTPYKTYpbI HAHOMATEpHanos | 4
Pasgen 7. MarHuto-conpotusnexue, FTMC n KMC
11 | V3yyeHue ycrioBuit nony4eH1st MaccuBHOrO aMopdHOro METanmM4eckoro Crnasa 6
Bcero 34 (8)*

3aouHas ¢hopma 00yueHHUs

Kon-Bo
yacoB

n/n TeMmbl 3aHATUIA

Pasgen 1. CkaHupyrLwwme 30HA0BbIE METOAbLI UCCNEA0BAHMA U aTOMHOrO An3anHa

1 WccnenoBaHue NoBepXHOCTY TBEPAbIX TEN METOAOM CKAHUPYHOLLEHA TYHHENBHON MUK-

pocKonuu
Pasgen 2. Cnocobbl U3roToBneHusi CyOMUKPOKPUCTaNIMYECKUX U HAHOMOPOLIKOB
4. | MexaHu3Mbl 1 kKuHeTVKa (DOPMMPOBAHMSI HAHOAMOPHBIX TBEPAbIX TN \ 1
Pasgen 3. Nony4yeHne KOMNaKTHbIX CYOMUKPOKPUCTANNUYECKUX U HAHOMaTep1anos
5. | CranupytoLasi 30Hg0Bast nuTorpacmst |1
Pa3gen 4. BnusHue pa3mepoB 3epeH W rpaHuL pa3fenos Ha CBOMCTBA HAHOMaTepUanos
7. | OBpaBotka n konnyecTBeHHbI aHans C3M nsobpaxeHmit | 20
Paspen 5. MarHuTHble cBoncTBa. CynepnapamarHeTuam cheppomarHeTukoB (H® HaHoKpucTannu-
YeCKux)
9. | MeToap! MccriefoBaHMI HAHOYACTUL, U HAHOMATEPUATOB |1
Pasnen 6. MarHuTHble cBorcTBa. Cynepnapa-mMarHeTU3M HaHOKPUCTaNNMYecknux peppomarHeTy-
koB (HP)
10 | V3yyeHne CBOVCTB 1t MUKDOCTPYKTYPbI HAHOMATEPUAnoB | 1
Pazgen 7. MarHuto-conpotunenue, F'MC n KMC
11 | V3ydenvte ycrioBuit MOny4eHNs MaccMBHOTO aMOPAHOTO METANMMYECKOro CrnaBa 1
Bcero 8(2)

()* - 3anamus, nposooumbvie 8 UHMEPAKMUBHBIX hOPMAX

5.4. Conep:kanue pa3iejaoB IUCHUILIHHBI

Ne HaumeHoBaHue KomneteH-
CogepxaHue pasgena
n/n pasgena Lnu
OCHOBHbIE MOHS- .
PasmepHble addhekTbl, CBOMCTBA U30IMPOBAHHbIX HAHOYA-
THS, TEPMUHBI U OrK-1
1. CTUL ¥ HaHonopoLukoB. O6BbEKTbI U MPOLECChl HAHO- 1 Me30-
onpegenexHuns HaHo- MK-16

TEXHOJT0rnMn, OCHOBHbIE KOHLENLNK.
TEXHOJI0TNN
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CkaHupytowyme 30H- | Metogbl v npubopbl Ans UccnegoBaHus CTPYKTYpbl HAHOKPU- OMK-1
o | AOBbIE METOMI UC- | CTANMYECKMX MaTepuancs. MeTogb! v npubopbl Ans uccne- MK-16
" | cnepoBaHus n [0BaHWS 1 Knaccumkalmm cybMnK-poKpUCTanIMIeckux u
aTOMHOrO Au3aiiHa | HaHOMOPOLLKOB
[a30gpasHble METOADI; MNAa3MOXUMUYECKUI CUHTES; MEXaHO-
Criocobe! usroTos- cuHTes. OcaxaeHune 13 KonnouaHbIX pacTBOPOB; TepMUYe-
neHns cybmukpo- : P PO8, TEpV OrlK-1
3. CKOe pasrnoXeHue 1 BOCCTaHOBIEHUE. [JeTOHALMOHHbIN CUH-
KpUCTanM4yeckmnx n ) K-16
HEHOMOPOLLKOB Te3; ANeKTPOB3PbIB. YNOPSLOYEHNE HECTEXUOMETPUYECKIX
COEMHEHWN KaK MeTOL CO3[aHWsi HAHOCTPYKTYP.
lMonyyeHune Kom-
KomnaktuposaHue nopoLukos 1 06xur. OcaxaeHue Ha nog-
NaKTHbIX CyOMUKpO- OrlK-1
4, noxky. Kpucrannusaums amopgHbIx cnnasos. VIHTEHCMBHaS
KpUCTanmyecknx [MK-16
nnactuyeckas gegopmaums
W HaHOMaTepuaros
BrnusHue pasmepos
3epeH U rpaHuL CybCTpyKTYpa HAHOKPUCTaNNMYECKX MaTepuanos. AHoOMa- ONK-1
5. | pasgenos NN MEXaHWNYECKOro NOBEAEHUS; TENTO(U3NYECKUE U d1EK- MK-16
Ha CBOMCTBA HaHO- | TpU4eckue cBoncTBa. MMbpuaHble HAHOKOMMO3UTLI
MaTepuasnos
MarHuTHble cBoW-
ctea. Cynepnapa-
6. | MarHeTmsm Hao- CybcTpykTypbl (pasmepb! kpuctannutos) H® ¢ ontumans- OlK-1
" | KpucTannmyeckux HbIMV MarHUTHOMSATKUMM U MarHUTHOTBEPLbIMU CBONCTBAMM MK-16
(heppoMarHeTuKoB
(HP)
MonyyeHne v CBOMCTBA HAHOCTPYKTYp, obnagatowmx MMC u
MarHuTo-conpoTyB- y PYKTYP AaloLl OlK-1
1. KMC, nx npumeHeHune B TexHuke. [JonMpoBaHHbIe MaHraHUTbI
nexune, TMC n KMC MK-16
naHtaHa (v gpyrux P33) ¢ 'MC n KMC.
6. YueOHO-MeTOAM4YECKOE 00ecIiedeHrne CAMOCTOSITEIbHOI padoThI
Temamuueckutl nian camocmosmenbHou pabomsl
PekomeHayeMble UCTOYHMKM MHOP-
mauum (N2 ucTouHuKa)
. Kon-Bo
TemaTnka caMocTOATENIbHOW OCHOB-
n/n yacoB AONONHMU- (MHTEpHeT-
paboTbi Has
o3 (3.8 TenbHas pecypcbl)
i u3 n.8 PN u3n.9 PN
1 | OcHOBbI HAHOTEXHOMOTUN 2/4 1,2 1,2,3 1-8
2 | dusmnyeckne MeTofbl HAHOTEXHOMOTUI 2/4 1,2 1,2,3 1-8
3yyeHne hu3nko-MexaHNYeCKux CBOUCTB 1,2 1,2,3
3 | HaHOMaTepuanoB HepaspyLUaKLLMMN METO- 2/4 1-8
aamu
OnpepeneHve napameTpoB CTPYKTYpbl NO- 1,2 1,2,3
4 | KpbITUI METOLAMM PEHTTEHOBCKOW Andpak- 2/4 1-8
TOMETPUM
TexHOornn Nony4YeHnst NreHoYHbIX HaHo- 1,2 1,2,3
5 | CTPYKTYPHbIX NOKPLITUA METOAAMU KOHLEH- 2/4 1-8
cauuu 13 napoeon ghasbl
Cnocobbl Nony4YeHnst HaHOMaTepPUanos C 1,2 12,3
g | VCNONb30BakHveM TeXHOMormm obpaboTku ol 1-8
NOBEPXHOCTU, OCHOBAHHbIX Ha PU3NYECKNX
npoueccax
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7 Cnocobbl Nony4eHns yrnepoaHbIX HaHo- ol 1,2 12,3 1-8
CTPYKTYp. HaHOKOMMO3UTHbIE MaTepuans
MeTogb! MCCnefoBaHWS CTPYKTYPbI U ¢hu- 1,2 1,2,3

8 | 3KKO-MexaHM4ecknx CBOMCTB HaHOMaTepua- 2/2 1-8
noB

9 I/IcnonbsvoaaHme HaHOMaTepuasoB B npak- 4/ 1,2 1,2,3 1-8
TUYECKON AeATEeNbHOCTM

10 | lNogroToBKa K NPakTU4ECKUM 3aHATUAM 28/32 1,2 12,3 1-8

11 | lNogroToBKa K TEKyLLEeMy KOHTPOHO 10/30 1,2 1,2,3 1-8
Bcero 58/94

Y4eOHO-MeTOoAUYeCKHE MATEPUAJIBI IJISl CAMOCTOSITE/ILHOI padoThI:

1. KoBmoB A.H. «OcHOBbI HAHOTEXHOJIOTMH B TEXHUKE: ydeOHOe mocoOue s
CTyA. BbIcil y4eO. 3aBenenuil. JJonyn. YMO no oOpazoBanuto B 00J. aBTOMAaTU3UPO-
BAHHOT'O MAaIlIMHOCTPOEHUS. 2-€ U31l., cTep. MockBa: M3nar. uentp "Akagemusa", 2011 r.

2. MarepuaJjioBeieHHe M TEXHOJOTHS MATEPUAJIOB: Y4eOHOE MOCOOHE, PEKOM.
Hayuno-meroguueckum coetom / Ilog pen. A. W. bateimieBa. - Mocksa: MTHOPA-M,

2013 r.

MeTtoauyeckue peKOMeHAANMHU CTYAEHTY K CAMOCTOSITE/ILHOM padoTe

CamocrosiTesibHAasi padoTa CTYJEHTOB, MIPEAYCMOTPEHHAS YYCOHBIM IIJIAHOM B
ooweMe He MeHee 50-70% o0111ero KOJIMYECTBa YaCOB, COOTBETCTBYET OoJiee TITyOOKOMY
YCBOCHHIO U3y4aeMOro Kypca, GopMUPYeT HaBBIKM MCCIIEA0BATEIBCKON pabOTHI U OpH-
EHTUPYET CTYJICHTOB HAa yMEHHUE IPUMEHSITh TEOPETUUECKUE 3HAHUS Ha TIPAKTHUKE.

CamocTosTenpHast paboTa HOCUT CUCTEMATUIECKUI XapakTep.

Pe3ynbTaThl caMOCTOSATEIHHON pabOTHI KOHTPOJIUPYIOTCS MPENoaBaTeleM U yUIu-
THIBAIOTCS MPU aTTECTAIlMU CTyJeHTa (3ader). [Ipu sTOM mpoOBOASTCS: TECTUPOBAHHE,
AKCITPECC-OMPOC HA MPAKTUUECKUX 3aHITHSIX, 3aCTyITUBaHUE JOKIIAT0B, pedepaTos, Mpo-
BEpKa MUCbMEHHBIX padOT U T.I.

3amanus 11k CaMOCTOSATEIBLHOM PabOThl COCTABIISIFOTCS 0 pa3jiejiaM U TeMam, 1o
KOTOPBIM HE MPEAYCMOTPEHBI ayJUTOPHBIC 3aHATHS, OO TpeOyeTcsl AOMOIHUTEIHHO
mpopaboTaTh U MPOAHAIM3UPOBATH PACCMATPUBAEMBIN MperojaBaTeIeM MmaTepuan B
o0beMe 3arIaHMPOBAHHBIX YaCOB.

JIJ1st TOATOTOBKM K 3aHSITHSIM M BBITIOJIHCHUSI CAMOCTOSITEIBHON pabOThI, CTY/ICH-

TaM PCKOMCHIAYIOTCsA y‘-Ie6HO-MeTOI[I/I‘-IeCKI/Ie N3JaHus, a TakKKEC MCTOAUMYCCKHC
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MaTepUalbl, BHIMYIICHHbIE Kadeapoii CBOUMU CHIIAMH U TPEIOCTaBIIsIEMbIe CTyACHTaM
BO BpeMsl 3aHIATHH (TIPUIIOKEHUS):

® HarJjsiIHbIe TTOCOOMS (TUTaKaThl);

® TJIOCCapuil - CIOBaph TEPMUHOB IO TEMATUKE JUCIUTUINHBL

® TE3HCHI JICKIIUH.

CamocrosiTesibHasi padoTa ¢ KHUIOi. B Haile BpeMst KHUra CylIecTBYET B JIBYyX
dbopmMax: TpaIUITMOHHON U AJIEKTPOHHOW. B MHTEpHETE CyIIeCTBYIOT IIeNble OMOINOTEKH,
pacrojiararoiiue 1ecITKaMU ThICSY 3JIEKTPOHHBIX TeKCTOB. CerofHs B o0IIeCTBe Peod-
JaIaeT MHEHUE, YTO TIeYaTHAst KHUra U €€ KOMITbIOTEPHBINA TEKCT JAOTMOJHAIOT JPYT JIpyra.
Hcnonb3yst 2MeKTpOHHBIN BapHAHT KHUTH 3HAYUTEIBHO OBICTPEE MOATOTOBUTH Ha €ro 6ase
pedepar, KOHTPOJIbHYIO padoTy, MOJAOTHATH TEKCT CBOEH paloThI 1MOJ| TpeOyeMblil yueo-
HBIM 3a/1aHieM o0beM. [leyaTHble KHUTM ropasio Jierdye U yJo0Hee YnTaTh.

Pabota ¢ KHUTOM, CTYyI€HThI CTAIKUBAIOTCS € pAIOM TpoOsieM. OTHa U3 HUX — KakKas
KHUra jty4ie. [{enecoodbpa3Ho B nepByro ouepep 00paTUTHCS K IUTEpaType, pEKOMEHI0-
BaHHOH npenonasarenem. LlenecooOpa3Ho MpoYNTaTh aHHOTALMIO K KHUI'E HA €€ CTPaHU-
112X, B KOTOPOM yKa3aHO, KOMY U JIJIsl KAKHX IIeJIel OHa MOKET OBITh MOJIE3HA.

Hpyras npobiieMa — kak 3(hEeKTUBHO YCBOUTH MaTeprall KHUru. KauectBo ycBoe-
HUS Y4eOHOro MaTepuaia CyIIeCTBEHHO 3aBUCSAT OT MAHEPhl MPOUYTEHHsS] KHUTU. MOXHO
BBIJICJIUTH MSITh OCHOBHBIX MPUEMOB PAOOTHI C JINTEPATYPOH:

YreHne-npocMOTp UCTIOIb3YETCs ISl IPEABAPUTENBHOTO O3HAKOMIIEHHUS C KHUTOH,
OLICHKM €€ 1ieHHocTH. OH mpenrnosaraeT 03HAKOMIJIEHHUE C aHHOTALMEW, ITPEIUCIOBHEM,
OTJIaBJICHUEM, 3aKIIFOUEHUEM KHUTH, TTIOUCK T10 OTJIABJICHUIO HAan0OJIee BAXKHBIX MBICIICH U
BBIBOJIOB aBTOPA MPOU3BEICHUSI.

BribopouHoe uTteHue npeanosiaraeT u30upareabHOe YTEHHE OTICIBbHBIX Pa3zelioB
TEKCTa. JTOT METOJ UCIOJb3YETCs, KaKk MPaBuIio, MOCIe MPeABAPUTEILHOTO MPOCMOTPA
KHHTH, TIPH €€ BTOPUYIHOM YTCHUH.

CxaHMpOBaHUE MPEACTABISET OBICTPHIN MPOCMOTP KHHUTHU C IIEJIBIO0 TTOWCKA (amu-
nuu, ¢akTa, OIEHKH U Jp.

VYrnyGieHHoe uTeHHe MpeArnoaraeT oopalieHue BHUMaHMS Ha IETalIi COIePyKaHus

TCKCTa, €TI0 aHAIM3 MW OILCHKY. CKOpOCTB HO}106HOI‘O BUaa YTCHHA COCTaBJIACT
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OpUeHTUPOBOYHO 10 7-10 cTpanuil B yac. OHa MOXKET OBITH U BBIIIE, €CITU YUTATEIh YK
o0Jaaet onpeaeeHHbIM 3HAHUEM IO TeME KHUTH WJTU CTAaThU.

VYrimyOneHHOe YTeHHE JIUTEPaTyPhl ITPEAIOIIAracT:

e CrpemiieHHME K IIOHUMAaHHIO NPOYUTAHHOrO. be3 NOHMMaHHA CMBbICHA,
MPOYUTAHHOTO UHGOPMAIUIO €€ OYEHb TPYTHO 3aIIOMHHUTb.

e OOmyMbIBaHUE U3NOKEHHON B KHUTE HH(POopMaruu. Torga coOCTBEHHbBIE MBICIH,
BO3HUKIIIHE B X0/I€ 3HAKOMCTBA C Uy>KUMHU pabOTaMu, TIOCITyKaT OCHOBHOM JIJISI TTOJTyYE€HUS
HOBOTO 3HAHMSI.

e MpICIIEHHOE BBIICNICHUE KIIOYEBBIX CIIOB, UACH pa3apoOiieHHe coAep KaHUs
TEKCTa Ha JIOTUYEeCKHe OJIOKHU, COCTaBJICHUE MIaHa mpounTaHHoro. Eciam cTyneHt umeer
JI€JI0 C IMYHOM KHUTOM, TO KJIIOUEBBIE CJIOBA U MBICIIA MOYKHO MOAYEPKHYTh KapaH/1alloM.

e (CocrapneHue KOHCIIEKTa U3yYEeHHOT0 MaTepuaia. Eciau ctaThs win pa3ien KHUru
10 00beMy HEOOJIBIIOM, TO 1[€1ecO00Pa3HO MPUCTYIUTh K KOHCIIEKTHPOBAHUIO, IPOYNTAB

UX MOJIHOCTBIO. B npyrux cirydasx xenareabHo npouutats 7-10 crpanu.

7. ®OHABI OLIEHOYHBIX CPEICTB
7.1. IlepeyeHb KOMIIETEHIMI C YKa3aHHEM ITANOB UX (popMUpOBaAHUS

B Mpollecce 0CBOEHHUsI 00pa30BaTeJIbLHOI MPOrpaMMbl

Cemectp OucumnnuHbl /anemeHTbl nporpammbl (npaktuku, MA),
(kypc) yyacTeyowme B (hoOpMUPOBAHUM KOMNETEHLMM
OMK-1 - cnocobHOCTLH0 NpeayCMOTPETb MEPbI MO COXPAHEHMIO 1 3aLLMTE SKOCUCTEMbI
B X0[€ CBOEMN 0BLLECTBEHHON 1 NPOMECCUOHANBHON AEATENBHOCTY
3(3) be3onacHOCTb Xn3HeaesaTeNlbHOCTH
1,2 (1,2) dunanka

1(1) Xumust

3(2) [paBoBeaeHue

5(3) akornorus

5(4) [Mpupogononb3oBaHue

4(3) OCHOBbI MHXEHEPHbIX W3bICKaHWN

7(5) OxpaHa 3emenb

2(2) lNoyBoBEAEHME

2(1) ['Maporeonorms 1 OCHOBbI reosIoru

4(3) [maponorusi, KMMaTtosorus 1 MeTeoponorus

6 (3) OcHoBbI CTPOUTENBHOIO Aena: HXeHepHas reogesus

6 (4) OcHOBbI CTPOUTENBHOTO AeNa: MHKEHEPHBIE KOHCTPYKLMM

6 (4) OCHOBbI CTPOUTENBHOIO Aena: MEXaHUKa rpyHTOB, OCHOBaHUS U hyHAAMEHTI
2(1) OcHoBbI CTPOUTENBHOIO Aena: MatepuanosegeHne n TKM

8 (5) MapaBnuka kaHanoB

4(3) [Tp1pOOHO-TEXHOrEHHbIE KOMMIIEKCHI
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43)

KomnnekcHoe m1cnonb3oBaHie BOAHbIX PECYPCOB

5(3) llaHpwadToBeaeHne

5(4) MawwHbl 1 0bopyaoBaHWe Ans NpUpogoobyCcTPOCTBa M BOAOMNONb30BaHUS

6 (4) MenuvopaTuBHble 1 MMOPOTEXHNYECKNE COOPYKEHUS

7(5) Hacocbl 1 HaCOCHbIEe CTaHLMK

6,7 (4,5) Menvopaums 3emenb

8 (5) JKCnyaTaums U MOHUTOPUHT CUCTEM W COOPYXXEHNIA

7(4) OpraHusaums n TexHonorust paboT no NprpoAo06YCTPOMCTBY U BOLOMOIb30BaHMIO

8 (5) TexHonorvs v opraHu13aLms CTpoUTENbCTBA U PEKOHCTPYKLMM MENMOPATMBHbIX CUCTEM

6 (4) Jlecomenvopauys

6 (4) KomnekcHble Menvopauyy 3eMenb B apuaHON 30He

7(4) HaHoTexHonorn n HaHomaTepuansi

7(4) VcnblTaHne MenopaTUBHON TEXHWKM

8 (5) Tonnueo 1 CMa304Hble MaTepuansl

8 (5) Tonnneo3anpaBoYHbIe KOMNIIEKCh! M HedhTecknagpl

8 (5) [MpoGnembl 6opLObI C 3aCONEHMEM OPOLLAEMbIX 3EMESb

8 (5) KynbTypTexHM4eckme Menmopawmm

24 (2,3) MpakTuka Mo nofny4eHmio NpoeCccnoHanbHbIX yMeHl/II7I W HaBbIKOB, B TOM YiCNe NepBuY-

HbIX YMEHWI1 N HaBbIKOB HaY4YHO-UCCNef0BaTENbCKON AEATENBHOCTH

2(2) [MpaKTiKa no nonyveHno NPodeccoHasnbHbIX YMEHWA 1 OnbiTa NPOgeCccoHanbHon de-
ATENbHOCTU « TexHomoau4eckasl 8 MacmepcKux»

4(3) [MpakTuKa no nony4yeHno ﬂpO(beCCMOHaﬂbHI?IX yMeHVII7IVI/I onbiTa NpoheccoHansHoM ae-
ATENbHOCTU «YnpaseHue MesuopamusHoU MexHUKoU»

4(3) [MpaKTuKa no nosyveHno NPogeccuoHarnbHbIX YMEHUI 1 OnbiTa NPORECCUOHANBHOM
pesiTensHocTu «udpostoaus, KumMamonoaus U Memeoposioausi»

6 (4) [MpakTuka nNo Nony4YeHno NPOgeCCMOHanbHbLIX YMEHUN 1 OMblTa NPOGECCMOHANbHON Ae-
ATENbHOCTU «HayyHo-uccnedosamernbckas pabomay

8 (5) 3aLyuTa BbInyCKHOW KBanudukaLumnoHHON paboTbl, BKMKOYas NOAroTOBKY K NpoLeaype 3a-

LTI 1 MpoLieaypy 3auThbl

MK-16 - cnocobHOCTHI0 UCNOMNb30BaTh OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX AUCLIMMIMH,

METObl MaTeEMaTNU4ECKOro aHanmns3a n MoaennpoBaHnd, TEOPETUHECKOTO

W 3KCIepPUMEHTasIbHOrO UCCeaoBaHUs NPy peLLeHnn NpodheccoHanbHbIX 3aaay

1,2,3 (1,2) Matemartuka

1,2 (1,2) dunanka
1(1) Xumust
2(1) VHchopmatuka
3 (4) mapasnvka

3,4(2,3) MexaHuka
7(4) ONEKTPOTEXHMKA, ANEKTPOHWKA 1 aBTOMAaTHKA
5(3) OCHOBbI MaTeMaTNYECKOr0 MOAENMPOBAHMS
5(2) VIHhOpMaLMOHHBIE TEXHOMOTMM
4(3) [Maponorusi, KIMMaTonorvs 1 MeTeoponorns
2(1) OcHoBbl CTpOUTENBLHOIO Aena: Matepuanosegexne n TKM
8 (5) [MapaBnuka kaHanos
4(3) KomniekcHoe 1cnonb30BaHune BOAHbIX PECYPCOB
7(5) Hacocbl 1 HacOCHbIE CTaHLMK

6,7 (4,5) Menwvopaums 3emenb
7(5) PekynbTuBauus semenb
8 (5) Opowaemoe 3emnegenve
2(1) OcHoBbl 3eMnegenus
6 (4) llecomenuopaums
6 (4) KomnnekcHble Menuopauuv 3emMerb B apuaHoi 30He
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7(4)

HaHoTexHonorm u HaHOMaTtepKanbl

7(4) VcnblTaHne MenopaTUBHON TEXHWKM

5(2) OCHOBBbI Hay4HbIX UCCREeLoBaHN

5(2) lNaTeHTOBEAEHME

8 (5) Tonnueo 1 CMa304Hble MaTepuansl

8 (5) Tonnneo3anpaBoYHbIE KOMNIIEKCh! M HedhTecknagpl

8 (5) [Mpobnembl 6opLObI C 3aCONEHMEM OPOLLAEMbIX 3EMESb

8 (5) KynbTypTeXHMYECKME MenmopaLmm

24 (2,3) MpakTuka 1o nofny4eHuio NpoeCccnoHanbHbIX yMGHi/II7I W HaBbIKOB, B TOM YiCNEe NepBuY-

HbIX YMEHWI1 N HaBbIKOB HAY4YHO-UCCNe0BaTENbCKON AEATENBHOCTH

2(2) [MpakTuka No Nony4YeHMo NPOgECCMOHaNbHbLIX YMEHUM W OMbiTa NPOGECCMOHaNbHON Ae-
ATENbHOCTYU « TexHoMo2uYeckas 8 MacmepcKux»

4(3) [MpakTuKa no nony4yeHno I'IpO(beCCVIOHaJ'IbHIv:IX yMeHVII7IVI/I onblTa NpoheccuoHansHoM ae-
ATENbHOCTYN «YnpassieHue MesuopamusHoU mexHUKol»

4(3) [MpakTuKa no nosyveHno NPogeccuoHarnbHbIX YMEHWUI 1 OMbiTa NPORECCUOHANBHOW
AeaTenbHOCTH «[udporoaus, KnumMamonoaus U Memeoposnoausy

6,8 (4,5) [MpaKTiKa no Nony4eHno NPodeccnoHasnbHbIX YMEHWA 1 OnbiTa NPOgeCccoHanbHoOn de-

ATEeNIbHOCTM

6 (4) [MpaKTiKa no nonyveHno NPodeccnoHasnbHbIX YMEHWA 1 OnbiTa NPOgeCccoHanbHoOn de-
ATENbHOCTU «HayyHo-uccrnedosamernbckas pabomay

6 (4) [MpaKTka no nosy4YeHuno NPOECCMOHABbHBIX YMEHWUI 1 OnbITa NPOGECCUOHASBHON
[eATeNbHOCTH « TeXHoMoau4eckas npakmuka

8 (5) [MpakTuKa no nosty4yeHno NpogeccuoHarnbHbIX YMEHWU U OnbiTa NPOECCUOHANBHON
peatensHocTu «[lpedduniomHas npakmukay

8 (5) 3aLumTa BbiNyCKHON KBanUMKaLMOHHON paboTbl, BKMOYas NOArOTOBKY K npoLeaype 3a-

LMTbI 1 MpoLieaypy 3aLnThl

7.2. Onucanue nmokasaresieil 1 KpuTepueB OLCHUBAHUS KOMIIETeHIUIA

Kputepuu oueHnBanus

Lkana no TpaguUMOHHON NATMGANBLHOW CUCTEME

Moka3zatenu > > > -
HonoporoBbin («He- MoporoBblii MpoaBWHYTLIN Bbicokun
YAOBNETBOPUTENBHOY) | (XYAOBNETBOPUTENBHOY) («x0poLLO») («OTAMYHOY)

OnK-1

dparmeHTapHble 3Ha-
HUS! N0 Npeaynpexae-
HUIO Mep NO CoXpaHe-
HUIO U 3aLLUTE KOCH-

3HaeT kBanudukalmo
HaHOMaTepWanoB; TEXHO-
TIOTVI0 MONYYEHNS U Npy-
MEHEHWs C CyWecmeeH-

3HaeT kBanudukalmio
HaHOMaTepWarnoB; Tex-
HOMOrMIO MOSyYEHUS W
MPUMEHEHUS C HECyLe-

3HaeT kBanudwka-
LMo HaHOMaTepyua-
IOB; TEXHOMOTWIO MO-
TNy4eHns 1 npyMeHe-

3HaHus .
CTEMbI B X0[e CBOel HbIMU owubKamu CMBEHHbIMU OWUBKaMU | HWS Ha 8bICOKOM
00LLecTBEHHOM 1 Npo- ypogHe
(beccroHanbHon aes-
TEeNbHOCTU
OTcyTCTBME YMEHNA, YMeeT BecTu Nouck uH- YMeeT BecTn Nouck MH- | YMeeT BECTU NOUCK
npeayCMOTPEHHbIX tbopmaLimM 0 HOBbLIX TEX- | (hopMaLnK O HOBbIX UHopMaLK O HO-
VA AaHHOM KOMMETEHLMER | Honorusx B 0bnactu TEXHOMormsax B obna- BbIX TEXHOMOrUSIX B
HaHOMaTepWanos ¢ cy- CTW HaHOMaTepuanos ¢ | 0bnacT HaHomaTe-
wecmeeHHbIMU 3ampyd- | HeKOmopbIMU 3ampy0- | PUanoB Ha 8bICOKOM
HeHUsIMU. HeHusMu YpogHe
OtcytcTBue unu Hanu- | Bnageet meToaukon Bnapeet meTtoaukon BnapeeT meTtoaukon
4ne hparMeHTapHbIX aHanmaa KOHCTPYKUMOH- | aHamnm3a KOHCTPYKLm- aHanmuaa KOHCTpYKLK-
HaBblIku HaBbIKOB, MPEAYCMOT- | HbIX HAHOMATEPWUAnoB Ha | OHHbIX HAHOMaTepua- OHHbIX HaHOMaTepua-
PEHHbIX JaHHOW KOMNE- | HU3KOM ypOogHe. OB C HEKOMOPbIMU 3a- | NOB 8 NOJTHOM 00b-
TEHUme mpydHeHusMU eme
MK-16
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®parmeHTapHble 3HaHMS 3HaeT OCHOBHbIE BUAbI 3HaeT OCHOBHbIE 3HaeT OCHOBHbIE
Mo UCMOMNb30BaHMI0 OCHOB- | HAaHOMAaTepUaroB UX CBOW- | BWAbI HAHOMaTepua- | BWAbl HAHOMaTe-
HbIX 3aKOHOB €CTECTBEH- | CTBA; METOAbI UCCMEAoBa- | FOB UX CBOWCTBA; Me- | puaros UX CBOM-
HOHaYYHbIX AUCLMMAMH, HWSI HaHOMaTepWaroB ¢ Cy- | Todbl UCCNENOoBaHNa | CTBa; METOAbI UC-
MeTOA0B MaTemaTnye- WecmeeHHbIMU owubkamu | HaHoMaTepuaros ¢ CrefoBaHns HaHo-
3HaHus CKOTO aHanuaa 1 mogenu- HECywecmseeHHbIMU | MaTepuaros Ha
POBaHUsl, TEOPETUYECKOrO owubkamu 8bICOKOM YpO8HE
W KCMEPUMEHTaNBHOrO
“ceneLoBaHus Npu peLle-
HUM NPOCHECCHOHATBHbIX
3agav
OTcyTCTBME YMEHNA, YMeeT Ucnonb3oBath 0C- | YMeeT Ucnonb3osath | YMeeT Ucnonb3o-
NPeAYyCMOTPEHHbIX AaH- HOBHbIE MOHATUS, 3aKOHbl | OCHOBHbIE MOHATUS, | BaTb OCHOBHbIE
HOW KOMNETeHLWen 1 MOAENW COBPEMEHHOMO | 3aKOHbI U MOAENW CO- | MOHATUS, 3aKOHbI
HaHOMaTepuanoBedeHUs:; | BPEMEHHOrO HaHOMa- | 1 MOAENM CoBpe-
MeTOabl HAHOTEXHOMOMMIA, | TepuarnoBefeHus; MEHHOTr0 HaHoMa-
MOaMULMPOBAHWS Mo- METObl HAHOTEXHO- | TepuanoBeaeHus;
YMeHus BEPXHOCTW TBEPAbIX MaTe- | MOrUA, MOAUMDMLMPO- | METOAbI HAaHOTEX-
puUanoB ¢ CywecmeeH- BaHMWsl MOBEPXHOCTW | HOMOTUIA, MOgUdM-
HbIMU 3ampyOHEeHUSIMU. TBEpAbIX MaTepua- LMpOoBaHms no-
I0B C HEKOMOPLIMU | BEPXHOCTU TBEP-
3ampyOHeHuUsMU JbIX MaTepuarnos
Ha 8bICOKOM
yposgHe
OtcytctBue unu Hanuume | Bnapgeet metogamu pewe- | BnageeT metogamu Bnageet meto-
(hparMeHTapHbIX HAaBbIKOB | HUS KOHKPETHbIX 3a4a4 U3 | PELUEHNS KOHKPETHBIX | [aMu peLleHus
NpeayCMOTPEHHbIX JaH- PasUYHbIX MHXEHEPHbIX | 3a4ad M3 pasfMyHbIX | KOHKPETHbIX 3adad
HOI1 KOMNETeHLe obnacren; nposeaeHus NHXEHepHbIX 0bna- 13 pasnnYHbIX WH-
aHanusa v Bblbopa ONTH- | CTel; NpoBELEHNS KEHepHbIX obna-
ManbHbIX METOLOB HaHO- | aHanu3a u Bbibopa CTelt; NpoBeaeHus
TEXHONOTU ANS PELUEHNs | ONTUManbHbIX METO- | aHanuaa U Bbl-
npo6nem coBpeMEeHHOro [0B HaHoTexHomnormn | bopa onTumans-
HaBbiku MaTepuarnoBeaeHus U Me- | ANs peleHus npo- HbIX METOA0B
XaHuku B ByayLuen ges- Griem COBPEMEHHOrO | HaHOTEXHOMOrWI
TENbHOCTW Ha HU3KOM MaTepuanoBeaeHNs U | Ans peLeHus npo-
YpOoBHe. MexaHuku B byayuleit | Gnem coBpemeH-
DEATEeNbHOCTU C He- | HOro MaTepuarno-
KOMOpbIMU 3ampyd- | BEOEHWS N Mexa-
HeHusmu HWkuW B BygyLen
[eATENbHOCTM 8
nosiHom 0bbeme

7.3. TunoBbie KOHTPOJIbHbIE 32 IaHUA

TecThl 17151 KOHTPOJIA

Bonpoc 1. Kakoii MeTo1 HE OTHOCUTCSI K OCHOBHBIM METOAAaM IOJTYYEHHUS YTJie-
POJHBIX HAHOTPYOOK M HAHOBOJIOKOH?
[yroBoi
JlazepHO-TepMHUUECKUI
[TupomuTnyeckui
buorexHonornyeckum

Bomnpoc 2. O6pa3oBaHue CynepMoJIeKyJibl B CyIPaMOJICKYIIPHON XUMUU MOMKHO

OIIuCaTh Kak:

- 16 -




Penenirop + cyOcTpat(bi)
Penenrop + peuenrop
Cyo0cTtpar + cyocTpat(bl)
PeuenTop + MmoHOMEDHI

Bonpoc 3. Kakumu 06s13aTeIbHBIMU CBOMCTBAMH JIOJKEH 0071aaTh KaHTUJIEBEP?
JlomkeH MpOBOAUTH AIEKTPUUECKUN TOK

JlokeH OBITh BBIITOJHEH M3 MarHUTHOT'O MaTepHaia

JlomxeH OBITh BBIIIOJHEH W3 3aKaJIEHHOM CTallH

JIOJDKEH OBITh THOKHMM C U3BECTHOH KE€CTKOCTBIO

Bonpoc 4. Kakoii u3 MUKpOCKOIIOB N300pETEH MO3KE OCTAIbHBIX?
CkaHHPYIOINI CUIIOBOW MUKPOCKOII

CKaHUPYOIHMI TYHHEIbHBI MUKPOCKO

PacTpoBbIii MUKpPOCKOIT

[IpocBeunBaromunii JIEKTPOHHBIM MUKPOCKOIT

Bomnpoc 5. I'e 6611 U300peTEH CKAaHUPYIOMIUM CUIIOBOM MUKPOCKOIT?
B Poccuu, B pusuko-rexunueckoM uuctutyte um. Modde

B CIIIA, IBM

B repmanckom dpunuane IBM

B mBeiiniapckom unuane IBM

Bomnpoc 6. KTo BBeNn B HAyUHYIO JIMTEPATYPY TEPMUH HAHOMATEPUAIIBI?
I'. I'nentep

XK. . Andepos

P. ®eiitnman

2. Jpexcinep

Bomnpoc 7. Ilouemy puGocomy Ha3bIBatOT MOJEKYJISPHBIM acceMOepom?

PruGocombl CTpOAT OEKH, OCHOBBIBASICh HA MHCTPYKITUSAX, XPAHSAIUXCS HA HAT-
kax PHK.

PubGocombl UMEIOT pa3Mep HECKOIBKO JECATKOB HAHOMETPOB.

PuGocombl MOTYT CBOpaunBaThCs B KITyOKHU, U3MEHSSI YeTBEPTUUHYIO CTPYKTYPY

Pu6ocoOb1 yMeroT mpeoOpa3oBbIBaTh MEXAHHUECKYIO DHEPTHUIO B SHEPTHIO XUMHU-
YECKHUX CBSA3EH.

Bomnpoc 8. Eciiii noMecTUTh TOHKHII CJIOW MOTYHPOBOIHUKA C IIUPOKOH 3ampe-
EHHON 30HOU MEXY ABYMsI MOJIYIIPOBOJHUKAMH C Y3KOU 3alpeliEHHON 30HOM TO TO-
JTYYUTCS:

KBanToBas Touka

KBanToBas sima

KBaHTOBBII Oapbsep

KBanToBas urna
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Bonpoc 9. Kak Ha3zpIBaeTcs caMas BBICOKast SHEpPTeTHUeCcKas 30Ha B YHEpreTHde-
CKOM CITEKTP€ TOJIYITPOBOTHUKOB?

30Ha NPOBOJIUMOCTH

3anpeTHas 30Ha

Banenrtnas 30Ha

KBanToBas 30Ha

Bomnpoc 10. YUto Takoe BE3UKYJIbI?
CyOKJI€TOUHBIE YaCTHUIIbI

Hanopa3mepHbie BUPYCHI

3aMKHYyTbIe OUCIIOMHBIE MEMOpaHHbIE 000OUYKHU
benkoBbie MOJIEKYIIbI, cofiepskalue epMEHTHI

Bonpoc 11. Kakas BenmuunHa He BXOAUT B ypaBHeHue [ m66ca-Tomcona?
TeMmneparypa niaBiIeHUs

CB00OOHAS TOBEPXHOCTHAS SHEPTHUS

M3MeHeHne TennocoaepKaHus

Bs3kocTe kpuctaimmra

Bonpoc 12. Uto Takoe MOJIEKyJIIpHBII accembiep?

Menpuaiimas yacTviia aroma

MonekynsipHasi MallliHa, KOTOpas 3alporpaMMUpPOBaHa CTPOUTH MOJIEKYJISIPHYIO
CTPYKTYPY U3 60Jiee MPOCThIX XUMHUECKUX OJIOKOB

CyOxkJieTouHas yacTuIa

Kosonaueiii ancamons ITAB

Bomnpoc 13. KTo BriepBbI€ BBIIBUHYJI HICKO O PA3BUTUHA HAHOTEXHOJIOTHH B CO-
BpeMeHHOU (hopMyIUpoBKe?

I1.C. Jlannac

2. pexcinep

P. ®eiinman

H. Bunep

Bonpoc 14. Kak Ha3zbiBaeTcsi 3HameHuTas kaura 9. [[pekciiepa, mocBsIEHHas
HAHOTEXHOJIOTHHN?

MaiuHbl KOHCTPYUPOBAHUS

MammHbl HAHOTEXHOJIOT U

MamuHsl co3/1aHus

ManimHbl TeXHOJIOTUH

Bomnpoc 15. Kakoe cBOICTBO XapaKTEpHO AJISI MUKPOAIMYJIIbCUN?
MUKpO3MyJIbCHH NPO3PAYHBIE KUIKOCTH

MUKpPOIMYJIIBCUN UMEIOT TEMHO-CEPBIN LIBET

MuKpo3MyJIbCHM HENPO3PAYHbIE KUIKOCTH

MUKpPO3MYJIbCHH SIBISIOTCS XOPOLIMMH NMPOBOJHUKAMU IJIEKTPUYECTBA
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Bomnpoc 16. Kakast U3 HaHOCTPYKTYp ABJISIETCS TEPMOJUHAMUYECKH HEYCTONYH-
BOI?

Mukposmyiibens

Muuenbt

YraepoHbie HAHOTPYOKHU

HanoctpykTypsl, hopMupyrommecs MHTEHCUBHON TUIACTUYECKON AedopMariueit

Bonpoc 17. Uto o3navaeT ypaBHeHnue [ m66ca-Tomcona?

B3auMocBs3b TOBEPXHOCTH O0BEKTA U €r0 00beMa

B3anmocBs3p TEMIIEpATyphI IUIABICHUS KPUCTAJUIATA U BA3KOCTU

B3anMocCBsI3p U3BMEHEHHUS TEIIOCOAEPKAHUS KPUCTAIIUTA U €T0 COCTaBa

B3anmocBsI3p TEMIIEpaTyphl IUIABJICHUS KPUCTAILUINTA U KPUBU3HBI OTPaHUYUBAO-
€N €ro MOBEPXHOCTU

Bomnpoc 18. B xakoM MUKPOCKOITE UCIIOIB3YETCS KAHTHIIEBED?
CxaHUpYIOLINN CHJIIOBOM MUKPOCKOTI

CkaHHPYIOWNN TYHHEJIBHBIM MUKPOCKOII

PacTpoBbIii MUKpPOCKOIT

[IpocBeunBaromnii 3JIEKTPOHHBIA MUKPOCKOIT

Bomnpoc 19. PaboTa ckaHHpyIOIIEro TyHEIbHOIO MUKPOCKOIIa OCHOBAHA Ha:

Judpakuuu peHTIeHOBCKUX JIydeit

Oddext TyHHETMPOBAHUS FJIEKTPOHOB Yepe3 TOHKUN AUDIICKTPUUECKHM Tpome-
KYTOK MEX]Ty POBOJISIICH MOBEPXHOCTHIO 00pa3iia U CBEPXOCTPOU UTIIOM

[IpocBeunBanue oOpasiia pEeHTT€HOBCKUMU JTy4yaMu

[IpocBeurBanue oOpasiia MyYKoM JIEKTPOHOB MPU YCKOPSIOIIEM HAPSKECHUU
200-400 kB

Bomnpoc 20. Uto HE MOXKET SIBISATHCS CyNPAMOJICKYJISIPHBIM aHcaMOieM?
Besukyna

Munenna

Muxkposmyibeus

IIPaBUJIILHOTO OTBETA HET

Bonpoc 21. OGpamiatorcs 11 B HyJIb BOJTHOBbIE (DYHKIIMH HAa TPAHUIE KBAHTOBOM
SIMBI

Ha

Her

Bomnpoc nocraBiieH HEKOPPEKTHO

OTBeET 3aBUCHUT OT IIMPUHBI KBAHTOBOM SIMBI

Bomnpoc 22. [Tomemas TOHKH CI10# TOTYIPOBOAHUKA C Y3KOW 3alIPEIIEHHOMN 30-
HOU MEX1y ABYMS CJIOSMU MaTepuaia ¢ 00jiee IIMPOKOM 3anpeii€éHHON 30HOM, MoITy-
YaroT:

KBaHTOBYIO TOUKY

KBaHTOBYIO siMy
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KBaHTOBBI Oapbep

KBaHTOBYIO Uity

Bomnpoc 23. [Touemy KBaHTOBbIE TOYKH HA3bIBAIOT UCKYCCTBEHHBIMU aTOMaMU ?

KBaHTOBas TOUKa, KaKk ¥ aTOM, UMEET PO

KBaHnTOBas Touka MOXKET BCTYNATh B XUMHUUECKHE PEAKIIUU MOJOOHO aToMaM

KBaHTOBast TOUKa UMEET pa3Mepbl aTOMa

B KBaHTOBO# TOUKE ABMKEHHUE OTPAHUYEHO B TPEX HAMPABJICHUSAX U DHEPTETHYE-
CKHI CIIEKTP MOJHOCTBIO TUCKPETHBIN, KaK B aTOME

Bonpoc 24. Uto takoe dymiepen?

Kenezoconepxanias HAHOCTPYKTYpa, UCIIOJIb3yeMasi B MEIULINHE
VYrinepoaHas HAaHOTpyOKa

CemMelicTBO 1apo0Opa3HbIX NOJBIX MOJIEKYJT 001el popmyiiel Cn
[Tnockuii aucT rpaduta MOHOMOJIEKYJISIPHOM TONIIUHBI

Bomnpoc 25. Uto Takoe kaHTUIEBEDP?

KoMmbroTepHslii 0JI0K B CHIIOBOM MUKPOCKOIIE

KoMmmnbroTepHas nporpamMma 00paOOTKH JaHHBIX CKAaHHPYIOLIET0 MUKPOCKOIIA
[Tonnoxka a1 00pas3OB B pACTPOBOM MUKPOCKOIIE

30H]I B CKAHUPYIOILLIEM CHJIOBOM MUKPOCKOIIE

Bonpoc 26. Kak BenmnunHa TYHHEIIBHOTO TOKa IPU pab0Te TYHHEILHOTO MUKPO-
CKOIIa 3aBUCHUT OT PACCTOSIHUSI MEXK]Iy OCTPUEM UTJIBI U UCCIIETyEMBbIM 00pa3om?

JIuHeHO BO3pacTaeT ¢ yMEHBIICHUEM PACCTOSTHUSA

JInHEHO YMEHBIIAETCS C YMEHBIIECHUEM PACCTOSHUS

DKCIOHEHIINAIBHO BO3PACTAET C YMEHBIIEHUEM PACCTOSHUS

DKCIMOHEHIUATBHO YMEHBIIAETCS C YMEHBIIIEHUEM PACCTOSHUS

Bomnpoc 27. ITo nomenknarype MIOITAK ¢ymnepen C79 0603HauaeTcsi CAMBOJIOM
(Cro-Isn) Yto o3HauaroT uM@psl B KBAAPATHBIX CKOOKaX?

I'pynny cummerpun

JlurepatypHbi€ CCBUIKU

Huametp ¢yiiepeHa B HAHOMETPax

Yuciio aTOMOB B KOJIBIAX

Bonpoc 28. Coenunenus QpyaepeHoOB, B KOTOPBIX MPUCOSTUHEHHBIE aTOMBI,
MOHBI WU MOJIEKYJIbI HAXOISTCS CHAPYKHU YTIEPOTHON 000JIOUKH, HA3BIBAIOTCS:

DK303/IpalIbHbIE COCTMHEHUS

DHA03IpaANIbHBIE COSTUHEHUS

CynpaapanbHble COETUHEHUS

[TapangpanbHble COEAUHEHUS

Bomnpoc 29. Kakre HAaHOCTPYKTYpbl OOHAPY>KEHBI B IIIYHTMTOBBIX OPOAAX?
OpHocoitHble HAHOTPYOKH

DyruiepeHbl

JIuntocomsbl
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MarauTHbI€ KUJIKOCTH

Bomnpoc 30. B xakom rony H. deiiHmMaH BBIIBUHYJ UACHO O Pa3BUTUU HAHOTEXHO-
aoruu?

1653

1876

1959

1985

Bonpoc 31. Kak mensercs Bkiiaa Mexda3Hoi 001acTy B 00IIIME CBONWCTBA 00b-
€KTa MPU YMEHBIIIEHUH €T0 pa3mepa?

[Ipu ymenblieHnn pazMepa 00bekTa BKIIaJ Mex(a3Hoi 00acTu B o01ue CBOM-
CTBa 00bEKTa YMEHbIIIACTCS

[Tpu ymenbIIeHnn pazMepa 00beKTa BKIIa] Mek(pa3HOH 00J1acTh B 001ITHEe CBOK-
CTBa 00BEKTa YBEJINUUBACTCS

[Ipu yMeHbIIIeHUH pa3Mepa 00bEKTa BKJIA MexK(a3HoW 001acTu B 001111E CBOM-
CTBa 00BEKTa MPOXOAUT uepe3 MmakcumyMm npu 100 am

[Ipu yMeHbIIIeHUH pa3Mepa 00beKTa BKJIa MexK(azHoW 001acTH B 0011I1E CBOM-
CTBa 00BEKTa MPOXOIUT yepe3 MUHUMYM ipu 100 HM

Bomnpoc 32. Uem usBecrten 3. Jpekcnep?

OcHoBaTtenb HAHOTEXHOJIOTUU

Hanwucan n3BecTHyto KHUTY "MamuHbl co3aanus’"

SBnsieTcs MPE3UICHTOM MEXITYHAPOIHOTO 00IeCTBa HAHOTEXHOJIOTUU
[lepBOOTKpBIBATEIH YTIAEPOIHBIX HAHOTPYOOK

Bomnpoc 33. Uto o3HayaeT OTHOCSIIUICS K CO3JaHNI0 HAHOOOBEKTOB TEPMUH
"Bottom up"?

Cozanue HaHOCTPYKTYPUPOBAHHOTO CJI0S1 HA TOBEPXHOCTH O0BEKTa

CtpykTypooOpa3oBaHue, CO3/1aHUE HAHOCTPYKTYP U3 aTOMOB U MOJIEKYJI

JlucrieprupoBaHue, yMEHbIIICHUE pa3Mepa HAHOOOHEKTOB

Coznanue HaHOCTPYKTYPUPOBAHHOTO CJI0SI METOJ0M CyOJIMMAIIK BEIleCTBa

Bomnpoc 34. Uto Takoe KBaHTOBasi TOUKa?

KBaHTOBas TOUKa mpeAcTaBisIeT co00i HaHOOOBEKT OJHOTO MaTepHrajia Haxo/Isl-
IIAMCS HA MATPUIIE U3 APYyroro Marepuaia

DJieMeHTapHas CTPYKTypa KBAaHTOBOTO HU3Iy4YCHHUS

HanopasmepHblil pa3pbiB B 3JIEKTPOMarHUTHOM U3JIy4YECHUU

KBaHT, HaxoaAIMIKCS B 3JICKTPOMAarHUTHOM T10JI€

Bonpoc 35. Uto Takoe HaHOTpYOKuU?

[IpoTsiEeHHBIE CTPYKTYPBI, COCTOSIIIME U3 CBEPHYTHIX TE€KCATOHAJIBHBIX CETOK C
aTOMaMH yIJepoJa B y3Jiax

CewmelicTBO mapooOpa3HbIX MOJIBIX MOJIEKY o0uel hopmysoit C,

IIpoTsKEeHHBIE CTPYKTYPBI U3 YIVIEPOIHBIX IIEPEIUIETEHHBIX LETIEN

MertannoopraHn4ecKue BUTHIE ITOJIUMEPBI
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Bonpoc 36. KTo 13 n3BeCTHBIX HCCle0BaTENNeH He ABiIsIeTCs JaypeatoM Hobe-
JIEBCKOM MTpeMUu?

K.-M. Jlen

KU Andepon

P. ®eitnman

[IpaBUIBHOTO OTBETA HET

Bonpoc 37. Kakoe 13 BbICKa3bIBaHHI COOTBETCTBYET OMPEACIICHIUI0 HAHOTEXHO-
JIOTHH, TaHHOMY B HarnmoHanbHOM HaHOTEeXHOJoTHUecKo naunnaruse CIIA?

HaHoTexHOoI0THsI - 3TO TEXHOJIOTHS CO3/IaHHsI HAaHOMAaTepUaIoB

HaHOTeXHOI0THSI - 3TO TEXHOJIOTHS Oy IyIIIEro

CylrHOCTh HAHOTEXHOJIOTHH B CLIOCOOHOCTH paboTaTh HA MOJICKYJISIPHOM
YPOBHE, aTOM 332 aTOMOM CO3/1aBaTh OOJBIIIHE CTPYKTYPHI C PyHIAMEHTATLHO HOBOU
MOJIEKYJIIPHOM OpraHu3alueit

CyTb HAHOTEXHOJIOTUH B CO3/JaHUM HAHOMEXaHU3MOB

Bonpoc 38. Yro takoe CVD?

Hcnapenue u ocaxeHue B MHEPTHOM cpefie

Hcnapenue u ocakeHue B PEaKLIMOHHOM CpeJie C MOJyYeHHEM HOBBIX COEUHE-
HUMU

CamMopacnpoCTpaHSOIUKCS BBICOKOTEMIIEPATYPHBII CUHTE3

DNEKTPOHHBIM YUI HA OCHOBE KBAHTOBOW TOYKHU

Bomnpoc 39. Kak na3biBanace peub P. @eitHMaHa 0 pa3BUTUM HAHOTEXHOJIOTUN?
Mammunst coznanus - "The enging of creation”

Ha nne muoro mecrta - "There is Plenty of Room at the Bottom"
Hanoctpykrypsl - "Nanostructures”

Hanoycrpoiicta - "Nanodevices"

Bomnpoc 40. B xakux ycTpolcTBax NPUMEHATCS MAarHUTHAS )KUJKOCTh?
Kuneckonsl

Tpanzuctopsl

YerporcTBa CMa3Ki MAarHUTHBIX JIEHT

JInHaMUKH

Bonpoc 41. Uto 03HauaeT OTHOCAIIUNCS K CO3/IaHUI0 HAHOOOHEKTOB TEPMHH
"Top down"?

JucnieprupoBanue, yMEHbIIICHUE pa3Mepa 00beKTa

CtpykTypooOpazoBaHue, CO3/1aHHEe HAHOCTPYKTYP U3 aTOMOB U MOJICKYJI

Cozanue HaHOCTPYKTYPUPOBAHHOTO CJI0Sl HA HUYKHEH MOBEPXHOCTH 00BEKTA

Coznanue HaHOCTPYKTYPUPOBAHHOTO CJIOSI OCAAUTEILHBIMUA METOJAMU

Bomnpoc 42. Kaxkoii u3 Poccuiickux By30B BepBbi€ TPOU3BENT HAOOP CTYIEHTOB
Ha CIEUHATBHOCTh "HaHOMATEpHUabl" JJI1 UH)XEHEPOB?
PXTY um. JI.11. Menneneena
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MockoBckas rocyjapCTBEHHAs akaJaeMusl TOHKOM XUMUYECKOM TEXHOJIOTUU M.
M.B. JlIomoHOCOBa

Cankr-IleTrepOyprckuit rocy1apcTBEHHbIN TEXHOIOTUYECKUI HHCTUTYT

YpanbCKuil ToCyJapCTBEHHBIM YHUBEPCUTET

Bonpoc 43. Uto Takoe pazMepHbIil 3P heKT B TEXHOJIOTHH HAHOMATEPHUAJIOB?

M3MeHeHre CBOMCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT pa3Mepa AIEMEHTOB MX
CTPYKTYPHI

M3meHeHne pa3Mepa HaHOOOBEKTOB B 3aBUCHMOCTH OT BHEIIHUX YCIOBHIA

M3MeHeHre CBOMCTB HAHOOOBEKTOB B 3aBUCHMOCTH OT BHEIITHUX YCIIOBUH

M3meHneHne pa3mepa HaHOOOBEKTOB B 3aBUCHMOCTH OT COCTaBa

Bonpoc 44. Uto Takoe JIMIOCOMBI?
CyOKIe€TOUHbIE YaCTUIIBI

benkoBbie MOJIEKYJIbI, coAepKamne (PepMEHThI
Hanopa3smepHsie BUpPYyCHI

3aMKHyTbIe OUCIIOHBIE MEMOpPaHHBIE 000JOUYKHU

Bomnpoc 45. Uto Takoe MarHuTHAsI JKUIAKOCTh?

PacniaBneHHBIM MaraiuT

B3Bech (heppOMarHuTHBIX YaCTHI] B KUIKOCTH

KunkocTs, moABEprHyTasi MarHUTHOM 00paboTKe

JKuakocTr, M3MEHSIOIIME YIeIbHBIA 00heM TP HaMarHUIUMBaHUU

Bonpoc 46. Kakoe Ha3BaHue Jj1si HAHOMIOPOIIIKOB U HAHOMATEPHUATIOB UCI0JIb30-
Bajioch B CCCP naumnnas ¢ 50-x rogon?

YaeTpaaucnepcHbie

BricokoaucnpecHsie

Hanonucrniepcusie

CBepxaucnepcHsie

Bomnpoc 47. Uto o3HavyaeT TepmuH "HaHO"?

Hano (mo-rpeuecku nanos) 03Ha4aeT Kapjauk

Hano (mo-apeBHerepMaHCKH nanor) o3Ha4aeT THOM

Hano (1mo-utanbssiHCKM nano) 03Ha4YaeT MAJICHbKHI YEJIOBEK
Hano (nmo-ucnaHcku nanes) 03Ha4yaeT MEJIKOE JKMBOTHOE

Bonpoc 48. [Touemy KBaHTOBBIE TOUKH HA3bIBAIOT UCKYCCTBEHHBIMU aTOMaMMU?

KBanTOBas To4ka, KaKk U aTOM, UMEET SJIPO

KBaHTOBasi TOUka MOKET BCTYIATh B XUMUYECKHUE PEAKIIUU IMOJJOOHO aTOMam

KBanTOBast TOuka UMEET pa3Mepbl aToMa

B KBaHTOBOM TOYKE ABUKEHUE OTPAHUYECHO B TPEX HAIIPABJICHUAX U IHEPreTHYE-
CKHUH CIIEKTP IOJHOCTBIO JUCKPETHBIN, KAK B aTOME
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Bonpoc 49. YkaxuTe npaBUIbHYIO MOCIEI0BATEIbHOCTh BUIOB IUTOTpapuul B
3aBUCUMOCTH OT YMEHBUIEHUS pa3Mepa MOJy4aeMbIX 3JIEMEHTOB UHTEIPAJIbHBIX CXEM
(MMC)

Ontuueckast » Y ®-nurorpadus » PeHTrenoBckas » DNeKTpOHHO-ITy4YeBast

OnexTpoHHO-Ty4eBas > PentreHoBckas » Y @-nutorpadus » Ontudeckas

Pentrenosckas » Y ®@-nurorpadus » Onruueckas » JIEKTPOHHO-ITy4YeBast

Y®-nutorpadus » Ontudeckas » DIEKTPOHHO-TyuYeBas > PEeHTTeHOBCKas

Bomnpoc 50. Yto Takoe npexkypcop?

Anmnapat aJid MoJy4eHHs] HAHOYaCTHUIL

JIro00€e UCXOAHOE BEIIECTBO B XUMUYECKON pEeaKIIMU MOJTyYeHUs] HAHOYACTHUIL

HcxoiHOE BEnecTBO, KOTOPOE CTAHOBUTCS HEOOXOAUMOM, CYIIECTBEHHOM Ya-
CTBIO IPOJIYKTA

BemiecTBo-karanu3aTop Npu MOJTy4YeHUH HAHOYACTHIL.

Bomnpocsl k 3aueTty

1) O0mue cBeneHUss O HAHOTEXHOJOTHSAX: UTO MOHMMAaeTcs MOoJ TepMHUHAMHU
"Hanomarepuansl", "Hanorexnonoruun", "Hanocucremuas texnuka'. IIlpuBectu npu-
MEpBHI.

2) CkaHUpYIOLUINI TYHHEIBbHBIA MUKPOCKOIL: YCTPOMCTBO, IPUHIMUIT JEUCTBUS, PeE-
KUMBI paOOTBHI.

3) CkaHupyOLINii aTOMHO-CUIIOBOM MUKPOCKOIT: YCTPOMCTBO, IPUHIUII ICHCTBUS,
CHOCOOBI MPOBEACHNS AaTOMHO-CHUIIOBOI MUKPOCKOITHH.

4) 3ona0Bas nurorpadus.

5) C yeM cBsi3aHa NOBBINIEHHAS IPOYHOCTh HAHOKPUCTAIIIMYECKUX MATEPHUAIIOB.

6) KakoBa 0COOCHHOCTH CTPYKTYPhI MEXK3EPHBIX T'PAHUI] HAHOKPUCTATUTMYECKOTO
Marepuaa.

7) KakoBa 110J11 HaHOKPHCTAJUIMYECKOTO BEIIECTBA, NMPUXOIAIIErOCs Ha MExkK3e-
PEHHbIE TPaHUILIBI.

8) [IpuBeaure GopMyIibl, OMUCHIBAIOIINE 3aBUCUMOCTH OOUIEH JOJU MOBEPXHO-
CTel pazniena, J0Jel MEeK3EPEHHBIX TPAHMII, @ TAK)KE TPOMHBIX CTHIKOB OT Pa3MEPOB KpHU-
CTaJIOB.

9) KakoBbl TepMOIUHAMUYECKHE OCOOCHHOCTH HAHOCTPYKTYD.

10) Kak MOXHO paccuuTaTh 3JEKTPOCONPOTUBICHUE HAHOMATEPHUAJIOB.

11) Onpenenute 0coOCHHOCTH HaHO(GEPPOMATrHETHKOB.

12) Uem 3amensieTcs peppoMarHeTH3M MpU Mepexo/ie K HAHOMETPOBBIM pa3Mepam.
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13) Onpenenure NOHATHE CyliepnapaMarHeTU3M.

14) [Tepeuncnaute TUIIBI HAHOTIOPUCTHIX MATEPHUAJIOB.

15) Uem xapakrtepusyercs MOPUCTOCTb.

16) YUto Takoe 1EOUTHI U T/I€ OHU IPUMEHSIIOTCS.

17) [Haiite onpeneneHue aMmop(HOro COCTOSIHUS TBEPAOTO Tea.
18) Uto Takoe OMM3KUN U JATbHUN MOPSAIOK B TBEPAOM TEJIE.

19) HazoBuTe OCHOBHOE OTJIMYME ITOHATHUH «aMOp(bHOC COCTOSAHHUC» N «CTCKJIIO-

00pa3HOE COCTOSTHUEY.

20) HazoBuTe OCHOBHBIE CIIOCOOBI MOIyYEHUSI aMOP(PHBIX CIIABOB.

21) B dem 3akiar04yaeTcsi OCHOBHOE OTJIMUKE 30HHOW CTPYKTYphl aMOp(HOTO Mo-

JYNIPOBOJHUKA OT €r0 KPUCTAIUIMYECKOTO aHAJIOTa.

22) UYro Takoe dysuiepeH.
23) Uro Ttakoe ¢hynepuThl.
24) Yto Tako€ HAHOKOMITA3UIIMOHHBIA HAHOMATEPHUAI.

25) B 4deMm 3aknrouaeTcs OTIWYME METAIINYSCKOTO HAHOKOMIIO3UTA OT IIOJINMCP-

HOTO.

26) Kakue cymecTByOT TUIIbl HAHOKOMITO3UTOB.

27) Kak u3MEHSIOTCS MArHUTHBIE CBOMCTBA MOJTMMEPHBIX KOMITO3UTOB.

28) [IpuBenure npumepbl (POPMUPOBAHUS METAIONOIUMEPHBIX HAHOKOMIIO3H-
TOB.

29) B kakux ycioBusx (pOpMUPYIOTCS HAHOKPUCTAJUIMUYECKUE TUICHKHU.

30) Onpenenute pojb SHEPTUU OCAKIAEMBIX HOHOB B MOHHO-IIJIA3MEHHBIX METO-
nax.

31) HazoBute MexaHu3Mbl yrpaBieHUs (OPMUPOBAHUEM HAHOKPUCTAJUIMUECKUX
ITOKPBITHH.

32) YUto Takoe HAaHOKOMIIO3UTHBIE TOKPBITHS.

33) Kakue cymecTByrOT IpyIibl HAHOKOMITIO3UTHBIX TOKPBITUN U KaK OHU KJIACCH-
bunUpyroTCs.

34) C yem CBSI3aHO MOBBIIIEHUE TBEPAOCTH B HAHOKOMITIO3UTHBIX MMOKPBITHSIX.

35) Kak BiusieT CTpyKTypa NOKPHITUN HA TEPMUYECKUE CBOMCTRA.
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36) Uto coboii peacTapisieT aHTUKOPPO3UOHHBIN MPUTTOBEPXHOCTHBIM HAHOCIION
KOHCTPYKLIMOHHOI'O MaTepuasa.

37) Uto coboil mpencTaBisieT TepMOOAPhEPHBIA MPUITOBEPXHOCTHBIN HAHOCIIOM
KOHCTPYKLIMOHHOT'O MaTepuaa.

38) B ueM cOCTOUT TE€XHOJIOIHsI M3TOTOBJIEHUsSI HAHO(MDIIOUIHOTO YMIIA U TJE OH
MIPUMEHSETCA.

39) Uto Takoe OMoUMM | TJIe OH IPUMEHSICTCSI.

40) Kak mosy4aroT CBEpXTOHKHE METAITMUECKUE U YTICPOAHbIE (DOIBIHU U TJE OHU
IPUMEHSIOTCS.

41) Ha3zoBuTe OCHOBHBIE HAIIPaBJIECHUSI IPUMEHEHNSI HAHOKPUCTANINYECKUX MaTe-
pHUAJOB B IPOMBIILIEHHOCTH.

42) [IpuBenurte npuMepsl IPUMEHEHUS HAHOCTPYKTYP B MPUOOPOCTPOCHUHU.

43) HazoBute 0COOEHHOCTH MPUMEHEHHUSI HAHOPA3MEPHBIX CTPYKTYP, CO3/IaHHBIX
C IOMOUIBIO ITYYKOB 3apSyKEHHBIX YaCTHLL.

44) HazoBuTe BO3MOXXHOCTH MPUMEHEHUS YIJIEPOJHBIX HaHOTPyOOoK. [Ipuse-

IUTE MPUMEPbI IPUMEHEHUSI HAHOCTPYKTYP B OMOTEXHOJIOTUH.

7.4. MeToauka onleHUBAHMSI 3HAHU A, YMEeHHM i, HABLIKOB

OrieHKa 3HAHWM, YMEHHI ¥ HaBBIKOB U (MJIM) OTIBITA AEATEILHOCTH, XapaKTepU3y-
IOIIMX ATarbl GOPMUPOBAHUS KOMIIETESHIIUM 110 JUCHUIUIMHE MPOBOJATCSA B (POpMe TEKy-
LIEr0 KOHTPOJISA U MPOMEKYTOUHOM aTTeCTaluu. TeKyluil KOHTPOIb IPOBOJUTCS B TE-
YEHHE CEMECTpa C IEeJIbI0 OMPEICTICHHS YPOBHS YCBOSHHUS 00yUYarOIUMUCS 3HAaHUM, hop-
MHUPOBAHHSI YMEHUN U HABBIKOB, CBOEBPEMEHHOT'O BBISIBIECHHUS MPENOAABATEIEM HEO-
CTaTKOB B IMOJIFOTOBKE OOYYAIOIMIUXCS M IMPUHATHS HEOOXOIUMBIX €p 10 €€ KOPPEKTH-
POBKE, a TaKXKe JIJII COBEPIICHCTBOBAHUSI METOJAUKHA OOyUEeHUS, OpraHU3alUl Yu4eOHON
PabOThI M OKa3aHMS WHIUBHUIYaTbHON MTOMOITHA 00YUYarOIUMUCH.

Kpurtepuu oueHK# 3HaHMI CTYIEHTOB IPHU NPOBEACHUN TECTUPOBAHUS

OuneHka «OTJMYHO» BBICTABIISICTCS MPU YCIOBUM MPABUIBHOTO OTBETA CTYAEHTA
He MeHee ueM 85% TECTOBBIX 3aJIaHuM.

OuneHka «X0pomI0» BHICTABISICTCS MPU YCIOBUU MPABUIBLHOTO OTBETA CTYAEHTA

He MeHee yeM 70% TeCcTOBBIX 3aJaHul.
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OuneHka «yJA0BJIETBOPUTEIbHO» BBICTABISIETCS MPU YCIOBUHA MPABHIBHOIO OT-
B€Ta CTyJeHTa He MeHee YeM 50% TeCTOBBIX 3aJaHUM.

OuneHka «<HeyA0BJIETBOPUTEIbHO» BBICTABIISIETCS ITPU YCIOBUU TPABUIIBHOTO OT-
BeTa cTyJieHTa MeHee 4eM 50% TeCcTOBBIX 3aJJaHHIA.

Kpurepuu oieHKkH 0TBETOB Ha 3a4eTe

OueHKH «3a4TEHO» 3aCIIy)KUBAET CTYICHT, OOHAPYKUBILINH BCECTOPOHHEE,

CUCTEMATUYECKOE U TIIyOOKOE 3HAHWE y4eOHOro Marepuasia, yMEIOMHi CBOOOIHO BbI-
MOJIHATH 3aJaHUsl, IPEAYCMOTPEHHBIE MPOTPAMMOM, YCBOUBIINNA OCHOBHYIO U
3HAKOMBIN C JOTOJHUTEIBHON JTUTEepaTypo, PEKOMEHI0BaHHOM Kadeapoi, 1eMOHCTPH-
pYIOIIME CUCTEMATUYECKUNA XapaKTep 3HAHHUM 10 NUCIMIUIMHE U CIIOCOOHBIE K UX CaMo-
CTOSITEILHOMY MTOTIOJIHEHUIO U OOHOBJICHUIO B X0OJ1€ YUEOBI.

OueHka «He3aUTEHO0» BBICTABIISACTCS CTYJIEHTaM, OOHAPY>KUBIIIUM MPOOEIHI B 3HA-
HUSIX OCHOBHOT'0 y4eOHOT0 MaTepuaa, JOMyCKaIMM IPUHIUITHAIbHBIEC OIIIMOKHY B BbI-
ITIOJTHEHUH MTPEYCMOTPEHHBIX MPOrPaAMMON 3aaHul. Takou OLIEHKH 3aCily’KHBAIOT OT-
BETHI CTYJEHTOB, HOCSIIME HECUCTEMATU3UPOBAHHBIN, OTPBIBOYHBIN,

MMOBEPXHOCTHBIN XapaKTep, KOra CTYJCHT HE MTOHUMAET CyIIECTBA U3JIaraéMbIX UM BO-
MIPOCOB, YTO CBUJETEIBCTBYET O TOM, YTO CTYJCHT HE MOKET JaJIbIIe MPOJI0JIKATh 00Y-

yeHue 0e3 JOITIOJIHUTCIIBHBIX 3aHATHUH 11O COOTBGTCTBYIOH_IGI\/JI JUCITHUITIIMHE

8. IlepeyeHb OCHOBHOI U J0NOJHUTEIBLHON YUeOHOM JIMTEpPaATYPHI,
HEe00XO0AMMOii 17151 0CBOCHUS TMCHUIIMHBI

a) Ocnoenasn 1umepamypa:

1. MaTepuaJioBe/ieHHe H TEXHOJIOTUSI MATEPHAJIOB : Y4eOHOE TTOCOOUE, PEKOM.
Hayuno-meroanueckum cosetom / [log pen. A. U. batsimesa. - Mocksa: UHOPA-M,
2013 .

2. KopmioB, A.H. OcHOBBI HAHOTEXHOJIOTUH B TeXHHKe: yUdeOHOE TTocOOHEe IS
cTyn. Beicul. yueO. 3aBenenuit. JJomym. YMO mo o6pazoBanuio B 00J. aBTOMAaTH3UPO-
BaHHOTI'O MAllIMHOCTPOCHMUS. - 2-€ U31., cTep. - MockBa: M3nat. uentp "Axagemus", 2011
r.

0) /lononnumenvnasn 1umepamypa:
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1. JIo3oBckuii, B.H. HaHoTexHo0/I0ruM B 3JIeKTPOHUKe. BBeieHue B cienuaib-
HOCTh: yueb. mocobue / B.H. Jlo3osckuii, C.B. Jlo3oBckuii.. Cankt-IlerepOypr: Jlanb,

2018 r. https://e.lanbook.com/book/107288

2. Peaniuzanysi MHHOBAIIMOHHBIX TEXHOJIOTMH TEXHHYECKOI0 CepBHUCA : Hayy-
Hoe uznanue / I1. U. bypak, U. I'. ['onyGes. - Mocksa: ®I'bHY "Pocundopmarporex",
2014 r.

3. Peanm3anus uHHOBauUMOHHBIX MPoekTOB B AIIK: onbIT 1 nepcnekTuBbl / T.
E. Mapunuenko, B. H. Ky3smun, A. I1. Koponbkosa - M.: ®I'BHY "Pocundopmarpo-
tex", 2017 r.

9. IlepeyeHs pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HTEepHET», HEOOXOTUMBIX /1JIS1 0CBOEHMS TMCUMILINHBI
1. MUHUCTEPCTBO CENBCKOro Xo3sicTBa PO.- mex.ru
2. Elibrary. ru (PMHILI)- nay4nas snekTponHas 6ubnuoreka. — Mocksa, 2000.
http://elibrary.ru

3. MupoBas uudponas 6udnmnoreka - https:// www.wdl.org/ru/country/RU

4. Hayuynas 6ubiuoreka MI'Y umenu M.B. JlomoHocoBa - http:/nbmgu.ru

5. Poccuiickast rocynapcTBeHHas Oubianoreka - rsl.ru
6. becrutatHas snexkTponHas 6ubnMoTeka - EnnHoe okHO 1ocTyna Kk oOpa3oBa-

TEJIBHBIM pecypcam - http://window.edu.ru

7. Pecypc MCX P® - CucremMa 1UCTaHIIMOHHOTO MOHUTOPHUHTA 3€MEJIb CElb-

xo3HazHauenust AIIK (CIAM3 AIIK)- http://sdmz.gve.ru

8. Pecypc MCX P® - ®enepanbvhas ['eonnpopmannonHas cucteMa «ATtiac 3e-

Mmenb cenbxo3HaznadeHus» (OI'MC A3CH)- http://atlas.msx.ru.

HanmeHoBaHue anek- HavmeHoBaHue opraHusauumn-Bna-

. MpuHap- .
TPOHHO-6MONMOTEYHON Appec canta AenbLla, peKBU3UTLI AOroBOpa Ha uc-
NeXHoCTb
cuctembl (36C) nonb30BaHue
OnNEKTPOHHO-6MbNMoTeYHas 000 «W3patenbcTtBo MaHb» CankT-Me-

cuctema «M3natenscTeo Tepbypr dorosop Ne 115 ot 17.03.2020
NaHb» («MHxeHepHble r.
Hayku» n «/HdopmaTrkay) ¢ 15.04.2020 r. go 14.04.2021 .

cTopoHHsis | http://e.lanbook.com

Rocryn k konnekuym «Eau- 000 «M3patenbctso JlaHb» CaHkT-Me-

Has npoceccroHarnbHas
6asa ang arpapHbIx BY30B cTopoHHss | http://e.lanbook.com Engg grogg rrosop Ne 80122 o1

«M3natenbCTeo Jlake» 6C ¢ 15.04.2022 1. 10 15.04.2023 1.
JlaHb No HanpaeneHus:
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https://e.lanbook.com/book/107288
http://www.mcx.ru/
http://elibrary.ru/
https://www.wdl.org/ru/country/RU
http://nbmgu.ru/
http://rsl.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://sdmz.gvc.ru/
http://atlas.msx.ru/
http://e.lanbook.com/
http://e.lanbook.com/

VIHXeHepHO-TEXHUYEeCK e
HayKm
OneKTPOHHO-6MbNMoTeYHas
cuctema «M3natenbcTeo 000 «W3patenbctBo NlaHby CaHkT-Me-
NaHby». «3koHOMMKA M Me- | cTopoHHss | http://e.lanbook.com | TepBypr Jorosop Ne 47 ot 20.01.2020
HeXMeHT- 3gaTenscTBo ¢ 01.02.2020 r. go 01.02.2021 r.
[atukoB 1 K»
000 «lMonnpeg cnpasoyHukn» Corna-
Polpred.com CTOPOHHSIS http://polpred.com | wexwue ot 05.12.2017r. be3s orpaHuye-
HWS! BPEMEHM.
OneKTPOHHO-6MbNMoTeYHas 000 «WM3patenbctBo JlaHby CaHkT-[le-
cuctema «M3gatensCcTeo CTOpPOHHsAs | http://e.lanbook.com | Tep6ypr dorosop ot 09.07.2013 r.
NaHby (KypHanbl) bes orpaHuyeHns BpemeHu
, o 000 «kOpait» [orosop Ne 35 ot
ObC «HOpanT» CTOPOHHSAS http.gm/;\;v.rbulbllo- 12.12.2017 r. k pa3geny «JlerengapHole
- KHMrn» Be3 orpaHnYeHnst BpeMeHM
http://www.biblio- 000 «3nekTpoHHOEe 13AaTeNLCTBO
OBC «tOpawnt» CMNO CTOPOHHSS 6n|ine 'ru ; tOpaiTt» dorosop Ne 195 ot 16.12.2021 r
- C 18.02.2022 no 17.02.2023 r.

10. MeToauveckue yKazaHus AJs 00y4AHOIIUXCH 110 OCBOCHHUIO U CIHMILTMHBI

N3ydenne nucuuiuinabl « HaHOTEXHOIOTMY U HAHOMATEPHAIIbDY OCYIIECTBISIETCS
C UCIOJb30BAHUEM KJIACCUYECKHUX (POPM YUEOHBIX 3aHATUM: JCKIUN, MPAKTUYECKUX 3a-
HATUNA, CAMOCTOSITEIbHOM pabOThl BO BHEAYIUTOPHON OOCTaHOBKE.

PexomMeHaanuu 1no moAroToBKe K JIEKIIMOHHBIM 3aHATHAM (TeOpeTHYeCKHH
Kypc). Jlekuus sBnsercs Beayuied Gopmoil yueOHbIX 3aHsITH. JIeKius npenHa3HayeHa
JUTSL U3JI0KEHUST MPEerno/iaBaTesieM CUCTEMATU3UPOBAHHBIX OCHOB HAYYHBIX 3HAHHWM IO
JTUCITUTUIMHE, aHATTMTUYECKON NHGOPMAIINK O TUCKYCCHOHHBIX npobiemax. Ha nexuuu,
KaK MpaBWJIO, TOJHUMAIOTCA HauOosee CIOXKHBIE, Y3JI0Bble BOMPOCHl YYEOHOU AMCIIM-
TUJTUHBI.

MakcumanbHblil 3(PEeKT AeKuus 1aeT TOra, KOrjaa CTyAeHT 3apaHee TOTOBUTCS K
JEKIIMOHHOMY 3aHSTHIO: 3HAKOMUTCS C MpOoOJIeMaMu JIEKLMHU 110 Y4eOHUKY WIIU 1O MPo-
rpaMMe TMCHIUIUTMHEL. PekoMeHyeTcst mpocMaTpuBaTh 3allUCH TTPEABIYIIEro y4eOHOTO
3aHATHS, UICXOS U3 JOTUYECKOTO €AMHCTBA TEM YUE€OHOUM TUCHUIIITUHBI.

B xone neknuu cTyZeHTy 11eJecoo0pa3Ho:

CTtpeMHTbCsI HE K IOCIIOBHOM 3alMCH M3JIaraeMoro mpernoaaBareiaeM yueoGHoro ma-
Tepuaia, a K OCMBICIICHHUIO YCIIBIIIAHHOTO U 3aITUCU CBOMMHM CJIOBAaMU OCHOBHBIX (DaKTOB,
MBICJIEH JIEKTOPA; BRIpA0ATHIBATh HABBIKHM TE3MUCHOTO U3JIOKEHUS M HAIMUCAHUS y9€OHOTO

MaTtcpHraia, BECTU 3aIllMCU «CBOMMMU CJIOBAMMW», BMECTC C TCM, HC NOITyCKasad MCKaKCHUSA
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WJIM TTOIMEHBI CMBICIIA HAYYHBIX BbIpakeHHil. OnpeaesieHns, Ha KOTOpbIe 00palaeT BHU-
MaHH€e MpenoiaBarenb JU00 CI0BaMH, JINOO MHTOHALMEH, CIIEYET 3allUChIBaTh YETKO,
nocioBHO. Kak npaBuiio, Takue onpeaesieHns MPenoiaBaTellb NOBTOPSET HECKOJIBKO pa3
WIN JJaeT MO/ 3alUCh.

1. OctaBnsaTh B TeTpamu JUisi KOHCIIEKTA JIEKIIUU IIUPOKHUE OIS, OO0 BECTH
3aMKMCH HA OJHOW CTpaHMIE. DTO HYXHO JJIsl TOrO, YTOOBI B JAJIbHEMIIEM MOKHO OBLIO
Obl BHOCUTH HEOOXOJIMMBIE JIONOJHEHUS B COJECPKAHUE JEKUUU U3 Pa3InYHbIX
HCTOYHUKOB: MOHOTpaduii, ydeOHbIX TOCOOMI1, TEPUOJUKHU U JIP.

2. Tlucatp Ha3BaHWE TEMBbI, Y4eOHBIC BOIPOCH JICKIIMM HA HOBOHM CTpaHUIIE
TETpPaJix, YTOOBI JIETKO MOKHO ObLIO HATH HEOOXO0IMMBbIE YUeOHBIH MaTEpHall.

3. HaumHath KaXIyl0 HOBYIO MBICIb, HOBBIM ()parMeHT JICKIIMH C KPacHOH
CTPOKH; 3aroJIOBKM U MOJ3aroJIOBKH, BaKHEWIIME MOJIOKEHUS, HAa KOTOpbIE 00Opalaer
BHHMAaHHUE IMPENOo/aBaTellb, a TAaKKe OINPEACIICHHS BBIICIATh: OyKBaMH OOJBLIETO
pa3Mepa, YepHUJIaMH JpYroro 1BeTa, 00 N0 IYePKUBATh.

4. HymepoBats Berpeuaromuecs: B IeKiuy nepeuncienus uugpamu: 1,2, 3 .. .,
i OykBaMH: a, O, B. . . . Ilepeuncnenus nydine 3anuceiBaTh CTOJ0HOM. Takas 3anuch
NpHUIaeT KOHCHEKTY OOJIBIIYI0 HATJSAHOCTh U CIIOCOOCTBYET JyUIIEMYy 3allOMUHAHHUIO
y4eOHOro Marepuarna.

5. Bripabotath ymo0HYH0O M TOHATHYIO Il ceOsl CHCTEMY COKpalleHHA H
YCIIOBHBIX O0O3HAaU€HUH. DTO SKOHOMHUT BpEMsl, MO3BOJISIET 3allMChIBaTh MaTepHuall
KaKJI0M JEKUUU MMOYTH JOCIOBHO, 1a€T BO3MOKHOCTh CKOHIIEHTPUPOBATh BHUMAaHUE Ha
COJICpKAaHUM M3JIaraéMoOro Marepuana, a HE Ha MEXaHWYECKOM IpoLecce
KOHCIIEKTUPOBAHHS.

[To okOHYaHHUIO JIEKIIH IEIecO00pa3Ho 10padaThIBaTh €€ KOHCIEKT BO BpEMsI ca-
MOCTOSITEIbHON pabOTHI B TOT K€ JIeHb, B KpailHEM ciiyuyae, He MO3Hee, YeM CIycTs 2-3
JIHS TIOCJIE €€ MPOCIYUIMBAaHUA. JTO BaKHO MOTOMY, YTO €Ile He 3a0bIT y4eOHbIN MaTe-
puai JICKIUHU, CTYJIEHT HaXOAUTCS MOJI €€ BIeYaTIeHUEM, KaK MpaBujIo, SICHO TOMHHUT
yKa3aHus NPErnoaaBaTeisi, XOpOoIlIo OCO3HAET, YTO EMY HEMOHATHO U3 MaTepHalia JIEKLUH.

PexoMeHnganum mo moAroToBKe K NMPaKTHYeCKUM 3aHATHAM. CTy/JeHTaM ciie-
JyeT MPUHOCHUTH C COO0M PEKOMEHJOBAHHYIO MPENOJIaBaTeIeM JIUTEPATypy K KOHKPET-

HOMYy 3aHsaTHIO. Hambonee 1menecooOpasHasi cTpaTervs CaMOCTOSITEIbHOW TOJATOTOBKH
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ctyaenta k 13 3akmrogaercst B TOM, 4TOOBI Ha MIEPBOM 3Tare YCBOUTH COJACPKAHUE BCEX
BornpocoB 13, oOpatast BHUMaHUs Ha Y3JI0BbIE TPOOJIEMBI, BBIIEJIEHHBIE IIPENOIaBATENIEM
B X0J1€ JIeKIIH J100 KoHCybTanuu K [13. /{1 3Toro Heodxoaumo, Kak MUHUMYM, TIPOYH-
TaTh KOHCIIEKT JIEKIIUU U YY€OHHUK, TM00 yueOHoe nocooue. Creayronmii stan noAroToBKU
3aKJII0YaeTcsl B BBIOOpE Bompoca il 0ojiee TiyOOKOro 3y4eHHUs ¢ UCIOIb30BAHUEM J10-
MOJIHUTENBHOM JIUTEPATYpBI. [10 3TOMY BONPOCY CTYJEHT CTAHET IVIABHBIM CIIELIMATUCTOM
Ha [13. LlenHocTh BeICTyIIIEHUS cTyneHTa Ha 113 Bo3pacrer, ecnu B Xoze pabOThI HAJ JIU-
TepaTypor OH CONOCTAaBUT Pa3HbIE TOUKU 3PEHUS HA Ty WU HHYIO TPOOIIEMY.

[Tocne nzyuenus u 00001IeHNS HH(POPMALTUK, KOTOPYIO COJIEPKAT UICTOUHUKU U JIU-
TepaTypa, COCTABIISETCS PA3BEPHYThIM WM KPATKUM IUTIAH BBICTYIUIEHUS. OKOHYATEIbHBIN
BAPUAHT IUIaHA BBICTYIUICHUS B HJI€aJIE JKEJIATeIbHO UMETh HE TOJILKO Ha Oymare, HO U B
roJIoBe, U3j1aras Ha 3aHsITUU ITOATOTOBJIEHHBIN BOIPOC B CBOOOIHON (pOopMe, HAau3yCTh, UTO
MTOMOKET JIy4lIEMY 3aKpEIUICHUIO YYEOHOTro Marepuania, CTAaHET XOpOoLell TPEHUPOBKOM
YBEPEHHOCTH B CBOMX cujiax. [Ipn HE0OX0AUMOCTH HE BO3OpaHIEeTCs «IMOATISAAbIBATEY B
IUIaH Ha JINCTKE OyMaru, 4ToObl HE OIIMOUTHCA B LI(pax, TOUHEE NEpeaTh COACpKaHUE
LIUTAT, HE 3a0bITh KAKOW-TO BAYKHBIN CIO’KET TEMbI BBICTYIUICHHUS.

B xozne pabotsl Ha I13 oT cTyaeHTa TpedyeTcs HOCTOSIHHBIN CAMOKOHTPOJIb.

Chymiast peruKy B X0/1€ IMCKYCCHHU, BaKHO HAyYUThCSl yBaXkaTh MHEHUE coOeceI-
HUKa, HE TepeOuBaTh €ro, 1aBas BO3MOXKHOCTb ITOJIHOCTBIO BBICKA3aTh CBOIO TOUKY 3PEHHUS.

CryneHTtaMm, MpOIyCTUBIIMM 3aHATHS (HE3aBUCHMO OT NPUYUH), HE HMEIOIIHNE
MMCbMEHHOTO PEIICHMS 3a7a4 WK HE TOATOTOBUBIIMECS K JAHHOMY MPAKTUYECKOMY 3a-
HATHIO, PEKOMEHAYETCS HE MO3KE YEM B 2-HENIEJIbHBIN CPOK SIBUTHCSI HA KOHCYJIbTALUIO
K IIPENOJABATE0 U OTYUTATHCS IO TEME, N3ydaBluencsa Ha 3aHITUU. CTyJeHTBI, HE OT-
YUTABUIMECS M0 KaXKJI0M HE MpOopadOTaHHOW UMU Ha 3aHATUAX TEME K Hayaldy 3a4eTHOU
CECCHHM, YIyCKalOT BO3MOKHOCTh MOJTYYUTh MOJIOKEHHbIE Oailibl 32 paboOTy B COOTBET-
CTBYIOILLEM CEMECTPE.

JlokJ1ag — 3TO MyOJIMYHOE COOOIICHHE, TIPEACTABIISIONIEe CO00M pa3BepHYTOE U3-
JIOKEHHE Ha onpeesieHHy o TeMy. OH OTIIM4YaeTcsi OT BLICTYIJIeHMI 00JIbIIMM 00bEMOM
BpeMeHU — 20-25 MUHYT (BBICTYIUICHUS, KaK MpaBWiIo, orpannyeHsl 10-12 mMuHyTamn).

Jlokitag TaKkke MOCBSIICH 0oJiee IMUPOKOMY KPYTY BOITPOCOB, YEM BBICTYTUICHHE.
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Tunmnunast ommOKa TOKIaJYMKOB B TOM, YTO OHU M3JIaraloT CoAep KaHue mpoodaem
JOKJIa/1a A3bIKOM KHUTH U )KYPHAJIOB, KOTOPBIM TPYAHO BOCIIPUHUMAETCS Ha CIyX. Y CTHAs
Y TIUCBbMEHHAs peub CTPOsTCs mo-pazHomy. Hanbornee yoOHas st CIIyXOBOTO BOCIIPHUS-
Tus Gpaza CoACPKUT 5-9 CMBICIIOBBIX €IUHUII, MPOU3HOCUMBIX Ha OJTHOM B3/10X€. JTO CO-
OTBETCTBYET 00bEMY OTIEPATUBHOM MaMsTH YesoBeKa. B mepBbie 5 cekyHa A0KIIaa CIoBa,
IIPOU3HECEHHBIE CTYICHTOM, YAEP/KUBAIOTCS B ITAMATH €T0 Ay IMTOPUH Kak 3By4yaHue. Lle-
Jeco00pa3Ho MO3ITOMY 3a 5 cekyHJ chopMUPOBATh 3aBepIlIeHHYIO dpa3y. ITo obecrneyu-
BaeT €€ OCMBICIICHHE CIIyIIATENIIMU JI0 MIOCTYIUIEHUSI HOBOTO 00beMa HH(OpMAITHH.

Hpyrast THnu4Has ommoKa JOKIaJYMKOB COCTOUT B TOM, YTO UM HE YJIa€TCs BbIIEP-
KaTh BpeMsi, OTBEJICHHOE Ha JokiIaa. YToObl n30exaTh HTOW OIIMOKH, HEOOXOIUMO, HaKa-
HyHE MPOYUTaTh JOKIJIAJ, BBIICHUB, CKOJIBKO BPEMEHH MOTpedyeTcsa Ha ero ureHue. Jis
y100CTBa )KeNIaTeIbHO MPSIMO HA CTPAHUIIAX JI0KJIa/1a IPOBECTH pacueT BPEMEHH, OTMeYas,
CKOJIbKO OPMEHTHPOBOYHO YWJIET HA UTEHUE 2, 4 CTpaHUL U T.[.

3aBepieHre paboThl HAJl TOKJIaJ0M MPEANONAraeT BbIICIIEHUE B €r0 TEKCTE IiIaB-
HBIX MBICJIEH, apryMEHTOB, ()aKTOB C ITOMOIIIBIO a03aleB, MOJYEPKUBAHUEM, UCTIOIb30Ba-
HUEM PA3JIMYHBIX 3HAKOB, YTOOBI CMBICIIOBBIE 00pa3bl TOKJIa1a TPUOOPETN U 3PUTEIIBHYIO
HaIJISIHOCTb, O0JIErYarouyo padboTy ¢ TEKCTOM B X0J1€ BBICTYIIJICHHUSL.

MeToanyeckue peKoOMeHJAAalMU 10 MOAr0OTOBKe K 3auery. l3yuenue nuciu-
TUTMHBI 3aBeplIaeTcs cnayel oOyvaronmmucs 3adera. Ha 3auere onpezensercs KayecTBO
1 00beM YCBOCHHBIX CTyIeHTaMM 3HaHul. [loroToBKa K 3a4eTy— nporecc HHIAUBUAYallb-
HbIl. TeM He MeHee, CYLIECTBYIOT HEKOTOpBIE MTpaBmIia, 3HAHUSA KOTOPBIX MOTYT OBITh IO-
JIE3HBI JJIs BCEX.

B xoz1e noaroToBKu K 3a4eTy 00y4aroummMcs JOBOJATCS 3apaHee MOArOTOBICHHbBIE
BOIPOCHI 10 aucuuiuinHe. [lepeyens BonpocoB ais 1udpepeHnpoBaHHOrO 3a4eTa co-
JIEP>KUTCS B TAaHHOW paboyei mporpaMmme.

B mpeanBepun 3auera mnpernogaBaTeidb 3a0JaroBpeMEHHO MPOBOJUT T'PYIIOBYIO
KOHCYJIBTAIIUIO U, B CIIy4yae He0OOXOAUMOCTH, MHIUBU Iy aJIbHbIE KOHCYJIbTAIIUU C 00y4a-
romumMucs. [Ipu npoBeeHUN KOHCYIbTAIMU 000011aeTCs MPONHICHHBIN MaTepra, pac-
KPBIBAETCS JIOTHKA €T0 U3yUYEHUs, IPUBJIEKAECTCS BHUMAHHE K BOIIPOCaM, ITPEACTABIISIO-
MM HauOoJNbIINEe TPYJIHOCTHU JUISl BCEX WM OOJIBUIMHCTBA O0YUYaIOIIUXCsl, PEKOMEHIY-

€TCs TUTepaTypa, HeoOXoaArMast IJIs MOATOTOBKHU K 3a4ETy.
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[Tpu moAroToBKe K 3a4eTy 00yUaIOIIMECs] BHUMATEIHHO U3y4alOT KOHCIIEKT, PEKO-
MEH/I0BaHHYIO JINTEPATypy U JAEJA0T KpaTKUeE 3allUCcH M0 KaKaoMy Bompocy. Takas me-
TOJIMKA TO3BOJISET MOJTYYUTh IPOYHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS, HEOOXOMMbIE
Ha 3a4eTe. 3aJIorOM YCHELIHOM CAAa4yM 3aueTa sBISETCS cucTeMarhdeckas paboTa HaJ
yueOHOM TUCHMITIIMHOM B TeueHue roja. HakaHyHe 1 B meproj 5K3aMEeHallMIOHHON CecCUn
HE00X0AMMA U LIEJICHAIIPABIICHHAS] TOATOTOBKA.

HaunHaTh MOBTOpPEHNE PEKOMEHTy€ETCS 32 MECAL-IIONITOpa /10 Havyana ceccuu. [Ton-
TOTOBKY K 3a4eTy *eNaTelbHO BECTH, UCXOAsI U3 TPEOOBAHUI MPOrpaMMbl YUeOHOM HC-
LUIUTMHBL. DTUM JOKYMEHTOM pa3pelleHO M0Ib30BaThCs HAa IK3aMEHeE.

["'oTOBSICH K 3a4eTy, JTydllle BCETO COYETaTh OBTOPEHHUE 110 IPUMEPHBIM KOHTPOJIb-
HBIM BOIIPOCaM C MapajuieIbHBIM TOBTOPEHUEM 10 MPOrpamMme y4eOHOM TUCIUTUIAHBI.

Ecnu B paciopsbKEHUH CTYIEHTa €CTh HECKOJIBKO JHEW Ha IMMOATOTOBKY, TO LEIECO-
00pa3HOo ONpeneIUTh rpayK IPOX0KIEHHS BOIIPOCOB U3 PacueTa, YTOOBI OCTAIOCH BPEMS
Ha MIOBTOPEHHE HanOojee TPYIHBIX.

OOyuarommuecs, UMEIOLIUE 3aJ0JKEHHOCTh WM HEUCIIPaBJICHHbBIE HEYOBJIETBO-
pUTENbHBIE OLIEHKH 10 CEMUHAPCKHUM 3aHATHUSAM, K 3a4€TY C OLIEHKOUM HE Oy CKaIOTCS.

B xone cpaum 3auera y4MTHIBAETCSI HE TOJIBKO KauyeCTBO OTBETA, HO M TEKyILas
ycrneBaeMocTh oOyyaromierocs. Beromocts mocie cjaun 3auera 3aKpbIBaeTCsl U CIAETCS

B y4eOHY0 4acTh (haKyJbTeTa.

11. UndopmManmoHHbIe TEXHOJOTHH U IPOrPAMMHOE o0ecrnevyeHmne

[lepeueHb MHOOPMALIMOHHBIX TEXHOJIOTUM, UCIIOJIB3YEMBIX MPU OCYIIECTBICHUU
00pa3oBaTeNbHOIO MpoLiecca MO AUCLUIUINHE:

- TEXHUYECKUE CPEJICTBA: KOMIBIOTEPHASI TEXHUKA U CPEJICTBA CBSI3U (TIEPCOHATb-
HbIE KOMITBIOTEPHI, MPOEKTOP, MHTEPAKTUBHAS TOCKA, BUJICOKAMEPhI, aKyCTUYECKasl CU-
cTema u T.1.);

-METOJIbl 00YUYEHHUS C UCIOJIb30BaHUEM MH(OPMAITMOHHBIX TEXHOJIOTHHA (JIEMOH-
CTpalus MyJbTUMEAUNHBIX MAaTEPUAJIOB U T.11.);

-nepedyeHb MTHTEepHET-CEPBUCOB U AJIEKTPOHHBIX PECYpPCOB (ITOMCKOBBIE CUCTEMBI,

AJNIEKTPOHHASI MOYTa, NMpOo(ecCHOHAIbHbIE, TEMATUYECKUE YaThl U (DOPYMBI, CHUCTEMBI
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ayuo W BUJEO KOH(EpeHInH, OHJIaiH SHIUKIONEINN U CIPABOYHUKH, SJICKTPOHHBIE
y4eOHbIC U YU4EOHO-METOIMUECKHUE MaTepHaIbl).
IIporpammHoe o0ecrieyeHue
(MMeH3MOHHOE ¥ CBOOOHO PACTIPOCTPaHsIeMOe),

HCI0JIb3yeMoe B y4eOHOM mpoiecce

Microsoft Windows 10 PRO OnepaunoHHas cuctema

Microsoft Office (BkntovaeT B cebst TaKeT OQUCHBIX MDOTpaMM

Word, Excel, Power Point)

Visual Studio CrapToBas nnowiagka Ans HanucaHus, 0TNagky u cbopkm koga
Komnac 3D Cuctema TpexmepHOro npoekTUpoBaHUs

Adobe Reader [Mporpamma ans yteHus u pegaktuposanus PDF jokyMeHTOB
Adobe In Design [Mporpamma komnbtoTepHom BépcTku (DTP)

Anpekc bpaysep Bpaysep

7-Zip Apxvsatop

Kaspersky Free Antivirus AHTVBMpYC

CnpaBoynas npaBoBas cuctema Koncynbrant [mtoc. http://www.consultant.ru

12. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl HEO0XO0AUMOM /I
OCylleCTBJICHNUSI 00Pa30BaTEeJILHOIO MpoIecca
CranaapTHO-000pYAOBAaHHbIE JICKIIMOHHBIC ayJUTOPUHM, JJIsl IPOBEACHUS JICKIIUM.
JI1st mpoBeIeHUS 3aHATUN UCTIOJIB3YIOTCS JICKIIMOHHAS ay AUTOPHS U TpakTUKyM. KoMrib-
IOTEPHBIN KJ1acc, JabopatopHOe 000pyI0BaHKE, IIJIAKATHI 110 pa3jeiaaM AUCITUILINH, KOH-

TPOJIMPYIOIIAask KOMIIbIOTEPHAs TECTOBAS MMPOTpaMma

13. OcoOenHoOCTH peayu3anum JUCHUIINHBI J1JI HHBAJIU/IO0B M JIUIL ¢
OrPaHUYeHHBIMU BO3MOKHOCTSIMH 310POBbSI

OOyuaromuMcsi ¢ OTPAaHMYCHHBIMUA BO3MOKHOCTSIMH 3I0POBBS MPEIOCTABIISIOTCS
crienuaibHble YYCOHUKY U yueOHbIe TOCcOOus, HHas yuyeOHas JUTepaTypa, npeocTaBiie-
HUE YCJIYT aCCUCTEHTa (MOMOIIHHMKA), OKa3bIBAIOLIETO0 O0YUYaIOIIMMC HEOOXOIUMYIO
TEXHUYECKYIO TTOMOIIIb.

a) 1JI9 CJIa00BUAS U X

- Ha 3a4€Te MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIONTUH CTYACHTY HEOOXOIUMYIO TT0-

MOILb C YYETOM MHAUBUAYAIbHBIX OCOOEHHOCTEH (OH OMOTAET 3aHATh paboyee MecCTo,
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MepPEeABUTATHCS, TPOUNUTATh U OOPMHUTH 3aJlaHKe, B TOM YHWCJIE, 3aMHUChIBas MO JIUK-
TOBKY);

- 3a/1aHUS JIJIs1 BBITIOJIHEHUS, @ TAK)KE MHCTPYKIIMS O MOPSJIKE MPOBEICHUS 3a4eTa
3aUUTHIBAIOTCS ACCUCTEHTOM;

- IMCbMEHHBIE 33JJaHUS BBITIOJIHSAIOTCS Ha OyMare, HaJMKTOBBIBAIOTCSI ACCUCTEHTY;

- obecrnieunBaeTcsl WHIMBUIYAIbHOE paBHOMEpHOE ocBemieHue He Menee 300
JIIOKC;

- CTYJICHTY JIJI BBIIOJHEHHUS 3aJJaHUsI P HEOOXOIMMOCTH MIPEOCTABIISIECTCS YBE-
JUYHUBAIOIIEE YCTPONCTBO.

0) 1JIsl TUIYXHX M ¢JIa00CabIIIAINNX:

- Ha 3a4€Te MPUCYTCTBYET ACCUCTEHT, OKA3bIBAIOIIHNI CTYJIEHTY HEOOXOAUMYIO TT0-
MOIIIb C YYETOM UHJIMBUIYATbHBIX OCOOEHHOCTEH (OH MOMOTaeT 3aHATh paboyee MecTo,
MepEIBUTaThCsl, MPOYUTATh U OPOPMUTH 3aJaHUE, B TOM YHUCIE, 3alUChIBas MO JIUK-
TOBKY);

- 3a4eT MPOBOJIUTCS B MUCbMEHHOU Popme;

- o0ecreunBaeTCs HAIMYKME 3BYKOYCHIIMBAIOIIECH anmapaTypbl KOJJIEKTUBHOTO UC-
MOJIb30BAHUsA, TP HEOOXOIUMOCTH MOCTYIAIOIIUM MPETOCTABIISIETCS 3BYKOYCHUIMBAIO-
as annaparypa UHAUBUAYaTbHOTO TIOJIb30BaHUSI.

- 110 KEJIaHUIO CTYACHTA 3a4eT MOXKET MPOBOAUTHCS B MUCbMEHHOU dopme.

B) JJIfl JIMI] C HAPYILIEHUSIMH OMOPHO-IABUIaTe/JbLHOI0 anmnapara (TaKeJbIMH
HAPYLIEHUSAMH JBHUTaTeJbHBIX (PYHKIHI BepXHUX KOHEYHOCTEl WJIM OTCYTCTBHS
BEPXHUX KOHEYHOCTEM):

- TIUCbMEHHBIE 3a/1aHUS BBIMOJHSIIOTCS HA KOMIIBIOTEPE CO CIENUATU3UPOBAHHBIM
MPOTPaMMHBIM 00€CTICYEHUEM WU HAJIUKTOBBIBAOTCS ACCUCTEHTY.

- 110 KEJIAHUIO CTYyACHTA 3a4eT MPOBOIUTCS B YCTHOU (popme.

-35 -



JlonoJiHeHHsI M U3MEHEeHUs B pa004y10 NporpaMmy AUCHHUILIMHBI
Buecennbie n3menenus Ha 20 /20 y4eOHBIN rof
YTBEPXJAIO

[TepBblit TpOpPEKTOP

M. . Myxkaunios

« » 20_e.

B nporpamMmmy AMCIUTUTHHBI

«HAHOTEXHONOMMX U HAHOMATEPWAIbI»

o Harpasienuto moarorosku 20.03.02 «[MprpogoobycTporncTBO 1 BOAONOMb30BAHNEY

BHOCATCA CIICAYIOINNEC N3MCHCHUS:

HporpaMMa nmepecMoTpeHa Ha 3aCCIaHUU Ka(l)ellpbl

IIpoTokon Ne OT T.

3aBenyromuii kadeapoi

/Iuxcannos b.U. / 1npodeccop / /
(pamunus, UMs1, OTIECTBO) (y4ueHoe 3BaHHE) (oxmuce)
OnodOpeno

[Ipencenarenb METOIUYECKOM KOMUCCHM (haKyJIbTETa

/Ky3nenosa UW. / _cm. npen. / /
(bamunus, umsa, omuecmeo) (yueroe 3BaHUE) (monmuck)
« » 20 1.
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NIUCT PETUCTPALUM U3MEHEHWI B PNA

Homepa pa3pgenos, Harta
[lIOKyMeHT, B KOTOPOM PacwudpoBka
n/n | rpe npousBeaeHbl Moanucb BBedeHuA
OTpaXeHbl U3MEHeHUA nognucu .
M3MEeHeHus N3MEHEeHUN
1.
2
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