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1. HEJIM OCBOEHUS JUCITAILINATIBI
[lenbro ocsoenus auciummnab! «IIponecch MUKpO- 1 HAHOTEXHOIOTHI SBISETCS OAIOTOBKA
CTYJI€HTOB B 00/1acTH (PHU3MIECKHX U XUMHYECKHAX OCHOB HAHOTEXHOJOTHI, 4 TAKIKE 03HAKOMJICHHE
MX € COBPCMCHHBIM | TCXHOJIOTMYECKHM 00OpyJOBaHHEM M  aKTYATbHBEIME  Ipobiema
HAHOTEXHOJIOTHIA.
3ajauyl TUCIUILTHHEL:
e (opmupoBanue HiaBLIKOB IPOBEJCHNS TEPMOIMHAMUYECKAX M KHHCTHYECKHX DacueToB

TCXHOJIOTHYCCKUX HpOHedCOB;
|

e (QopmHpoBaHue SITaHI/II‘/'I B 0071aCTH CIIOCOOOB HAHECEHHS!, y/AJICHAS W MOIMDHIAPOBAHHIS
BCICCTBA HA MUKPO- U HAHOYPOBHE, HCIONB3YEeMBIX TIPH CO3IAHUY KOMIIOHEHTOB TBEPOTENHHOM
SVEKTPORMKY H MHTCTPAILHBIX CXEM;

¢ u3ydeHne O0a30BRIX IIPOLECCOB M OGOPY/OBAHMSA, MCIONB3YEeMbBIX B TpaIKHOH HOH
MUKPOTCXHOIIOTHH, & TAKKE CICHU(UICCKUX MPOIECCOB, NO3BOISIOMHUX GOPMHEPOBATH CTPYKTYPHI
Ha MOJIEKYJISIPHOM ypOB}er U OCHOBAHHBIC HA CIOCOOHOCTH K CaMOOPraHU3alHH, CEJIEKTHBHOGTH,
AHHU30TPOIIHH.

2. MECTO JUCIIUILUINHBI B CTPYKTYPE OIIOII BO

Jucrunnmna «ITporeccs MEKpO- B HAHOTEXHOJIOTHAY SBISIETCS OGA3ATENBHOM AUCIUTLIHIOTH
obs3aTenbHON 4acTH OCHOBHOM HPO(eccroHanbHOM 06pa3oBaTeBHOMN nporpammel.  Msyuesine
AUCUHUITMHBL TPOXOUT B 8 cemectpe, 0asMpyercs Ha paHee MONYYEHHBIX 3HAHMSK CTYHCHTOB,
NpUOOpEeTEHHBIX B Kypcax obmiei (hu3uky, 31eKTPOHUKY U MHKPOITPOLECCOPHAS TEXHMKA, BBEIEHIE
B HAHO-TEXHOJIOTHIO, (PH3MYECKIE OCHOBBI MUKPO ¥ HaHO TexHUKH, OH HAIIPABIICH Ha 03HAKOMIIEIE
¢ (U3MUECKO-XUMHYECKUMHU TIPOIECCAMH, a TakXe Ha BIUSHHC pasMepHBIX 3((HEKTOB U CBOHCTB
HaHOOOBEKTOB B PA3BUTHH MHKPO- ¥ HAHOYCTPOUCTB.

OcBoetine AMCIUIUMHE HEOOXOAUMO JUIS U3YYEHHS CIEYIOIMHMX JUCIUIUIAH 1 MpaKTHK
yueOHOro mrana: <<3J‘ICK’lrpOHI/IKa U MUKPOIIPOLIECCOpHAs TEXHHKa», «MeXaHHKa HAHOCHCTEM H
Tpubonorusy», «Hayuso-rccnenosarensckas paGora B cemecrpey, «lIpenmunmomuasn npakrukay,
BBIIIOJIHEHHE BBITYCKHOH IfBanH(pHKauHOHHOI‘/'I paboTEL

3. INTAHUPYEMBIE PE3YVJIbTATHI OBYUYEHUS ITO JUCITAILINHE

IlnanupyeMble pe3ynbraTbl OOy4YeHHS 1O JUCHUIIIAHE, COOTHECCHHBIE C ITAHUPYEMBINMH

pesyubTatamu ocsoerus OIIOIT
!

Kon dopmupyempix VpOBEHb OCBOEHHS [Inanypyemele pesysbTaThl 06yHeHHS IO AUCIIATLTHHE
KOMIICTCHIIHH | KOMIIETEHIHH XapakTepHU3YIOLLKe ITarbl OPMUPOBAHHS KOMIETEHIIH I
! (MmoKasarenu OCBOCHHUS KOMIIETEHLIHH)
/ 2 3 !
OITK-5 JacTHYHOE 3HaTh:
OCBOCHHE o nepeyeHb 0OOPYNOBAHHS HA MPOM3BOACTBE 1 B

| !
na60paTopHH, O6eCl’IC'-II/IBaIOHICFO Oe3omacHoe IPOHU3BOMCTRO
IIpA  TPOHU3BOJACTBE U  HCCICNOBAHUM MAaTe pHanon, w
KOMIIOHCHTOB HAaHO- U MHKpOCHCTGMHOﬁ TCXH]/I:KI/I;

L OCHOBBI HaHO663'0HaCHOCTI/I;
VYMmeTs:
° *OLICHUBATh MO . KPUTEPHAM 3D (eKTHBHOCTH| |

Ge30MaCHOCTH TeXHMYECKHME peLIEHHd MO TEXHONOTHI W
MPUMEHCHUIO MATEpHAJIOB W KOMIIOHEHTOB HAaHO-| M
MHKPOCHCTEMHOM TEXHHUKH;

Bnagers (HaBbIkH):

o *METOJaMH aHamza u KOHTPOJIS
HAHOCTPYKTYPHUPOBAHHBIX MATEPHATIOB H CHCTEM;




3HaTh:

. HPHUKJIaJHBIE IPOrpaMMBI U CPEACTBA
aBTOMATH3WPOBAHHOTO MPOEKTHPOBAHHSA, UCTIONB3YEMEIE
NpY pelIeHNH WHXEHEPHBIX 3a/1a4;
VYMmeTs: f

. MIPOEKTHPOBATH M COMPOBOXKIATD IIPOH3BOACTEO
TEXHHYECKHX OOBEKTOB, CHCTEM H IIPOLIECCOB;
Bnanetsb (HaBBIKK): L

. METOAMKAMHU OpraHH3aluy paboTh! IIEPCOHANa,
COOI0IeHUs TEXHONMOTUYECKOM B TPY10BO IHTCHHHHHH bl;

[K-1

3HaTh:

. bU3HYECKHE H MaTEMATHYECKHE 3aKOHbI 1 .Moulem
(U3MYECKHX MPOLIECCOB, JIEKAIIHX B OCHORE I PUHLHIIOR
ACHCTBUS 0OBEKTOB HAHOTEXHOJOTUH U MHKPOCHCTEMHOM
TEXHUKH; ‘
YMeTs:

. pelaTh 3a0a4d, UCIOIh30BATh MATEMATHYECKHUIA
anmnapar v YMC/IEHHBIEC METO/IbI KOMITBIOTEPHOIO
MOJEIIMPOBAHUS OOBEKTOB HAHOTEXHOIOTHH W
MHKPOCHCTEMHOM TeXHUKM;

Bnayiers (HaBBIKN):

o MaTeMaTHYECKHUM arnapaToM H METOIAMU
KOMIIBIOTCPHBIX TEXHOJIOFHH ISl MOAETUPOBAHHA OOBHEKTOB
HAHOTEXHOJOIMH ¥ MUKPOCHMCTEMHOM TEXHHKY,

[1K-4

3Harh:

. 6a30B0€ KOHTPOJIBHO-U3MEPHTENEHOE
o6opy0BaHNE TS METPOJIOTHYECKOro obecreueHus
UCCIICIOBAHNM Y IIPOMBIIILIEHHOTO TIPOU3BOACTBA
HAaHOMATEPHATIOB U KOMIIOHEHTOB;

YMeTh:

. OCYHIECTBJIATE AUATHOCTUKY HETONIaj0K U
YACTHYHBIH PEMOHT U3MEPHUTENTEHOTO, IUarHOCTHYECKOTO,
TEXHOJIOrMYECKOT0 000pY10BaHM;

Bnaners (HaBbikn):

. HABBIKAMH MOHUTOPHHIA JMarHOCTUYECKOIO,
TECXHOJOTHYECKOr0 0GOPYAOBAHUSL, ]

4, pB’I)EM N CTPYKTYPA JUCIUILJINHBI
OOmias Tpy10eMKOCTh MUCIHUILIAHEL COCTABNIAET 4 3a9eTHDIX eauann, 144 gaca.

Buaw yuebHoit paboTsr,
BICIOHRA (O6seH Dopmel
E‘ CaMOCTOATENBHYIO paboTy yl{%ﬁl-{zu e
= 3 CEYACHEDS 1 paboTHL, KOHTpOIS
i Hanmenosaaune Tem u/wimn pasnenos/tem 3 b TPYAOGMKOCTS (B Hacax) ¢ ycﬁenaemom'n,
n/ g o P Y TIPUMEHEHHE
I JAWUCINAIUTAH I o E = =5 M . (pO])MfI
© g 5 gl & a . MPOMENYTOUHON
z g FE| BE| 9 | MITCPAKIMBH arrecTanuu
T 2 5 Se| & | exwMeronos |
S g E &z © A (no cemecmpam)
= 8 o L‘% & (B yacax / %) :
=
1 | BBenenue B OCHOBBL 8 112 4| 2 2 |13 4/50% peiiTiHr-
HaHOTEXHOJIOTHi koHTpo/s Nel
2 | CucremHBbIi oX0/ K npoLieccam 81356 | 4 4 |12 6/42%
MUKPO- U HAHOTEXHOJIOT U
3 | KpasupaBHOBeCHbBIE METOIBI 8167 | 4 6 6 |17 8/50% ﬁeﬁmﬂir-
(hopMHpOBaHHs HAHOCIIOEBBIX U KOHTPOH Ne2
HaHOCprKTypI/IpOBaH}TBIX ‘
KOMITO3MITHIA,




4 DU3UKO-XUMHUYECKHE OCHOBBI 8 | 8-9 4 6 6 12 8/50% peuTuHr-
IIPOLIECCOB JII/ITOFpa(bI/II/I‘ B TEXHOJIOTHH lKDHTpOJ'[;B Nej
MUKPO- ¥ HAHOIJIEKTPOHHKH |
Hanwuwe B nucimmiune KIT/KP - - o= - - = - \

Hroro no aucruminte 8119 | 18 | 18 18 | 54 26/60% | Dxsamen 36 gic

Cogepxxanue JEeKIHMOHHBIX 3AHATHII 110 AHCHUATLTHHE

Paznen 1. BBeeHHe B 0CHOBBI HAHOTEXHOIOTHIA

1. Ienn u 3amauu kypea. TpeGosanus x o6hemy 3Hanwmit Mo qucrumimae. Cucok
PEKOMEHAYEMOH JINTEPATYPHL 1

2. DBsenenue B HAHOTEXHOJIOTHIO,

3. CoBpeMeHHBIE METO/IBI HAHOTCXHOIOTHH.

4. OpraHuMIanMOHHO-TEXHOIOTHYECKIE OCHOBHI IIPOM3BOICTBA M3CIUHA ¢ HCIOIB30BAHAEM
MHKPO — i HAHOTEXHOJIOT U,

Pasgeu 2. CHCTeMHjLIﬁ NOAX0 K IIPOoIeccaM MUKPO- U HAHOTEXHOJIOI' Wi

1. CucremHast MOZEIb TEXHONOTHYECKOTO Iporiecca (0GBeKT, BO3JIENCTBHUE, 1IpoLece).

2. Knaccmbm(anm‘[ IIPOLIECCOB MUKPO — U HAHOTEXHOJIOTUH 110 (PU3HKO-XHUMUIECKOIMN
CYIITHOCTH (MexaHquCKI/II‘/I TEPMUYUCCKHH, XUMUIECKHH, KOPITYCKYJ/ISIPHO — OJIEBOM); 110 BIY
nporecca (HaHECEHHue, yIATeHNe, MOIU(GULIMPOBAHE).,

3. Knaccmbnxaung MMKPO — M HAHOTEXHOJIOIHH ITO0 XapaKTepy NPOTEKAHHs! IPOIECCOB
(TOTAIIBHBIH, JIOKATBHBIH, CETEKTHBHEIA, H3GHPATENbHEIN, AHH30TPOMHEA); 110 crocoby akTuBaluu
(Temno, m3nmyueHue, mMoe). ;

4. Buas TECPMAYIECKOI0 U KOPIIYCKYHSIPHO — JIy4EBOTO BO3JIEHCTBHS (PE3UCTHBHBI, ;
JIYYHCTBIH U HHI[yKHI/IOHHbII/I Harpes, 3JIEKTPOHHBIE U JIA3€PHBIC YYKH, IIa3Ma ¥ HOHHBIE nqu)
Paszxen 3. Ksasupasnosecunie MeToAbI (JOpMAPOBAHHS HAHOCJIOWHBIX H !

HAHOCTPYKTYPHPOBAHHBIX KOMIIO3 I, ‘

1. MosekyaspHo-nyueBas SIHTAKCHS, I"a3o¢aznas snurakcus. }

2. Jlazepnast aGismus. 30/1b-reh TEXHOIOTHH. |

3. Moekynsapnas }‘(I/IMI/I‘-ICCKa}I cOopka u3 ra3oo#t passr. MosteKy spHOe HacTauBaHue 3
KUIKOM (hasbL. |
Pazpen 4. ®u3nK0-XUMHYECKHE 0CHOBBI IPOIECCOB JIUTOrPaduM B TEXHOIOUA Mrjmpo-

|
1

H HAHODJIEKTPOHUKH ;

1. Knaccuduranus nponeccos matorpaduu. Gu3nKoXMMAYECKHE 0CHOBEI IIPOLECCa
doromutorpadum. ‘
2. Ilosyyenue pucyHKa HHTETPaTLHON CXEMBI METOAMH (OTO-, PEHTIEHO- 1

anekTpoHonurorpaduu. Hanomurorpadus.
[

Conebmanne J1200PATOPHBIX 3aHATHI 10 (U CIUILTHHE
Cucremnas MO)I@J'IB TEXHOJIOTHYECKOTO Iporiecca
Monekynspro- nyquaﬁ SIUTAKCHS.
I"'a3oda3znas ann?axcnﬂ. CyTb MeToJ1a, 00J1ACTH IPUMEHEHHS.
Jlazepuas a6J'I§III;I/I}I. CyTp MeTO1a ¥ BO3MOXKHOCTH.
3osb-rens TexHomorud. Bust o6opynosanus. O6NacTH IPHIMEHCHHSL.
Monekyspras Xxumuveckas c60pka u3 TazoBoit (hassl.
MornekyIpHOe HacTanBaHue U3 KUKoi Ba3sl, Kak IpOHCKOAUT, ONUCAHTE, Iie
IPUMEHSIETCH,
8. Hamommurorpapus. Omrcanue MeToza, BUsS YCTaHOBOK, 00JIACTH MPUMEHEHUS,

S R =

Conep:xanne npakTHYecKuX padoT Mo JUCIHILIHHE
1. Ommcars 5Tars! TEXHHYECKOTo Hporecca (3a1aéTes [IPEHOABATENIEM ), |
2. CoBpeMeHHEIE Npe/CTaBIeHHs! O HAHOTEXHOJIOTUsAX. Kak NOHATHE HAHOTEXHOIOIHH
M3MEHHUIIOCH CO BPEMCHEM.
3. 1Ipou3BOACTBO MBIENMIA C HCTIOTH30BAHHEM HAHO M MAKPOTEXHOIOTHIL, IIpumenenre B



OTPACIIAX IPOMBIIIICHHOCTH,

4. Knaccuukarnus nmponeccoB MUKPO W HAaHOTEXHOJNOTHIA.

5. Tepmuueckoe  KOpITyCKYJIPHO BOJHOBOE Bo3zeiictare. Onucanue, 061acth
MPAMEHEH U,

6. Meto/ibl hOpMUPOBAHHS HAHOCTPYKPYTHPOBAHHBIX KoMIo3nmmi. Kakue cymectpyoT u
rJie IPUMEHSIIOTCS,

7. Monexynsipnas xumuueckas c6opka 13 rasooit ¢paser. Onucanue mpomecca, 061acTs
[PUMEHEHHSI,

8. MoutekynspHoe |HacIanBatye U3 xuakol dpassr. Omucanue mporecca, o6macTh
[IPUMEHEHUSI.

9. Jlurorpapma. @oronurorpadus. Onucanne ycTaHOBOK, 06/1acTH HpPUMEHEH!SI METOIOB.

10. Hanomarorpadust. Busl, yetanoBku, 061acTi ipuMeHeHus..

5. ObPA3OBATEJIBHBIE TEXHOJOI'NA
Ilpy mpoBeneHwH| JNEKIMOHHBIX 3aHATHH IIPUMEHSETCS KJIACCHYECKHH MO {xlozx
IPEIOHECEHU S yqe6H0r0 MaTepuala, MpeAnoaaraomui npobIeMHyI0 TOCTAaHOBKY 3a/1d4 U
IIepeX0]l K PacCMOTPEHMIO METOJIOB HMX PEINeHHS. B Xome JEKIHOHHBIX 3aHATHI JEKTOP
CTUMYJIHPYET CTYIEHTOB |K (POPMUPOBAHHIO COGCTBEHHBIX CYXAEHWM, 3a1aBas BOIPOCET Jio
TeKyIleMy MaTepually Wi oOpamasch K HEOOXONMMBIM JUIA €ro IIOHEMAHHS 3HAHHSM,
HOJIYY€HHBIM B XOJI€ [IPEABIIYIIET0 00yUeHHUS.

* IIpuMeHeHne MyJIbTHMEINA TEXHOIOTHIT (IPOBENCHUE NEKIHOHHBIX 3aHSATHH ¢
[IPHIMECHCHHEM KOMIILIOTEPHBIX [IPE3CHTAIMI U NEMOHCTPAIHOHHBIX POIMKOB C [TOMOIILIO
npoextopa 3BM);

e oOyuecHHe B MAIBIX IPyNmax (BLIIOIHEHHE JIAG0PATOPHBLIX paBoT B rpyImax u3 IBYX
TpEX YeJIoBeK);

® MacTep-KJIacChl (JIeMOHCTpaIMs Ha 1abOPaTOPHBIX 3aHATHSX UCIOIB30BAHMU
AMArHOCTUYECKOH TeXHUKH Ha KOHKPETHBIX 3a/1aUax: HCC/IeIOBAHNE CBOMCTB
HaHOCTPYKTYPUPOBAHHBIX MATEPHAIIOB).

6. OHEHO‘IHBIE CPEIACTBA JUISI TEKYIIETO KOHTPOJIS ¥
MPOMEXXYTOYHON ATTECTAII[/I N I10 HTOI'AM OCBOEHMUSI ,[[HCI.{P[HJII/IH]:I nu
YYEBHO- METOI[I/I‘IECKOE OBECIIEYEHHUE CAMOCTOSTEJILHOW PABOTHI
CTYIEHTOB

a) Bonpochb! peiiTHHI-KOHTP 0.151:

IIpumepnoe Bonpockl K peiTHHr-KOHTpOI0 Nol
XapaKTepuCTHKA OCHOBHBIX BHIOB HAHOMATEPHANOB. MeTombl C()B]JE'MLMHOI/I
HAaHOTeXHOIOTHHU. [IpHBeTe mpUMeEp HPAKTHHYECKOro IPUMEHEHNS HAHOTEXHOIOTHI. OnacHocTH,
CBA3AHHEIE C HAHOTEXHONOTMSIMH. OCHOBHBIE TeXHOIOIHUECKHE 9TAlbl MPOU3BOACTBA U3JIENHI C
HCTIONB30BAHUEM HAHOTEXHOMOTHH. CuCTeMHAst MOJIEh TeXHOJIOTMYECKOTo Ipouecca. [Iporecss!
MHKPO — A HaHOTCXHOJIOTHI 10 YU3MKO-XMMHYECKOH CYNIHOCTH: MCXaHHYECKHU, TEPMAUECKHUIL.
[Tpoueccrl Mukpo — u HaHOTeXHonomH 10 GU3MKO-XUMHY]1eCKOil CYIHOCTH: XUMMUECKHIA,
KOPILYCKYJISIPHO — HOJIeBOI/I IIporiecce! MUKPO — M HAHOTEXHOJIOTHH 10 BULY: HAHECCHHE, yRaneHue,
MOAUDUIUPOBAHME. TOTaP'ILHBII/I JIOKAJIBHBIA, CCJIEKTHBHBIA, M3OMPATENbHBIA U aHU30TPOIHKI
XapaKTepbl POTEKaHHUs 1PorieccoB. [Iporecchl MUKPO — 1 HAHOTEXHOJIOTHIA 110 CIIOCOGY AKTHBALIIH.

[IpumepHoOE BONIPOCH! K PEATHHI-KOHTPOII0 Ne2
Yro Taxoe MOJICKYJIPHO-TTyYeBas snuTakcHA? Ilmocel u mMuHychl. Omucanue MeToja
MOJIEKYJIAPHO-IIydeBOd ofuTakcun. OnMcanme ycTaHoBKH. UTo Takoe razoasHas druraKcH?
Onucanne mertona. ObJracTu NpUMEHERUS MOJIEKYIISIPHO-IIy4eBOH ¥ razodasHoi snurakcuu. Yro
TaKoe JasepHas aﬁnﬂuﬂﬂ? Omucanue MeTOAa, €ro MIOCH! H MUHYCHL TEeXHOTOTHYECKH BAMKHLIE
napamMeTpel jiasepHoii abianuu. Onucanue 30mb-reis Merona. OBMacTh IPUMEHEHHS 30.1b-Telb
TEXHOJIOTMH. L1OCK! M MHHYCBI 3011b-Teb MeTOTa. UTO TaKoe MONEKYIIIPHO-XUMHUYeCKas ¢Oopka?
Onucanne merojga. YTo MOMXKHO TOMYYMTH IIPH HOMOIDM METOJA MOJIEKYJIIPHO-XUMHYECKOM



cbopku? MonekysspHoe HaciauBanue 13 JKuakol dassl. Omucanue Metoza. [lpu KdI(HX ycnommx
NPHMCHACTCA ~ MOJICKYJISIPHOC — HAc/lauBaHWe U3 OKuAKod ¢asei? MoXHO 1H  yIpaBiBiTh

|
HAHOCTPYKTYPHPOBAHMEM BELIECTB U MATEPHAIIOB C IIOMOILIBIO MOJIEKYIIPHOTO HacnanBanus? Kak?

OTiuune MOJICKYIIAPHO~ XUMHYECKOH C60pKH OT MOJICKYJISIpPHOI'O HACJIaliBaHU . | [
\

IIpumepHoe Bonpocs! K peiiTHAr-KouTporo Ne3 |
Hro Takoe mrorpadus? Onucanue Merona. [Tponeccrr mutorpadun. Texmuka paboThI U
TexHonorus nedartd. OOnacts mpuMenenms jurorpaduu. Onpenenerue (HOTOIHTO! rpa(bnn Ee
ocobensoctu. [lomarossii npouece Qoromurorpaguu. Jna wero myxua. OnpemeneHus
oronurorpadun, perrrenorpaduu, snexrponorpadun. [IpHHIMITHATBHEE OTIHIHS. ITonyuenune
PUCYHKA HHTErPallbHOM CXeMbI METO/IoM (oronurorpaduu. Ilonydenue pucyHKa HHTErpaIbHOMN
cxempl  MeTozioM  peHTreHorpauu. IlomyucHue puHCyHKa WMHTErpaTbHON CXEMBI  METOIOM
anexkrpororpaduu. OnpeneneHue Hanosmrorpadun. IIpomece HaHOJIHUTOrpaduu. Obnac:m
MPUMEHEHHS HAHOJIUTOTpadHu. | ‘
0) Bonpocsl k 9x3ameny
OCHOBHBIE OTIEPAIIHA TEXHOJIOTHYECKOTo pomecca hoTonmurorpaduy.
Onruyeckast TATOrpadust BHICOKOTO pa3peleHus.
Penrrenosckast murorpaduu,
ONIeKTPOHHO-TyueBas TUTOrpadun.
Monexynspro-nyuesas amuTaKcus.
INasodaznas snmrakcus.
Jazepnas abisust.
30JIb-reJb TeXHOIOTHH,
Mounexynsipnas xumuyeckas cG0pka 3 razoBoit (assr.
10. Monekynspuoe HacnauBanue u3 KHIKOM (aspl.
11. Knaccuduxarms | TPOLECCOB MUKPO — H HAHOTEXHONOTHH 110 PHU3UKO-XHMHYECKOMH
CYIIHOCTH (MexaHquCKHH TEPMUECKUH, XUMUYECKHI, KOPIYCKYIISAPHO — HONEBOI).
12. Knaccuduxamus hpoueCCOB MHKPO — ¥ HAHOTEXHOJIOTHH TI0 By IIpoLiecca (HaHe-ceHHq
yJalenue, MonmbnunpOBéHHe)
13. Knaccudukarms | MEKpo — 1 HAHOTEXHOJIOTHI 110 XapaxkTepy NPOTeKaHUs npoueccos
(TOTaJIbHBIH, TOKAILHEIH, CEIeKTHBHEIH, H30HUpaTenHbIi, AHU30TPOIHEIH). :
14. Knaccudukanms hpOHeCCOB MUKPO — B HAaHOTEXHOJIOTHH 10 CIIOCO0Y aKTHBAITHA 1T€HJ’JD
H3IIy4YEeHUE, T10JIE).

15. Bumsr TepaneCIcoro U KOPITYCKYHSPHO — JIy4€BOI'O BO3AEHCTBUS (PE3HCTHBHEIN, |
JIy9MCTBIA M HHIYKLIMOHHBIH HATPEB, SIEKTPOHHBIC M JIa3epHBIE TY4KH, IIa3Ma i VIOHHBIE nqu ")
16. Knaccuduxarnus nponeccos MEKpO — i HAHOTEXHONOTHIL 110 croco0y aKTHBAIMH. |
17. Bumsr TEPMUHYECKOI0 M KOPILYCKYHSPHO — JIy4EBOr0 BO3AeHCTBHS (pe3I/ICTI/IBHBII/I |
Jy9HCTBIA 1 HHIAYKIMOHHDIN HATPEB, SJIEKTPOHHbIE M JIa3ePHBIC Iy 9KH, TUTA3MA B HOHHSIE TyUKH).

18. Knaccudukanus [ipoueccos murorpadun.

19. q)I/I3I/IKOXI/IMI/I‘I€CI‘<I/Ie OCHOBBI ITportecca Gotomurorpaduu.

20. Hawosmorpadus.

B) Bompochl uist camocTosTeLHOM paGoTb CTyeHTa
Tunsl, oOCHOBHBIE xapaKTepHCTHKn MOJUTOKEK M UX MapKUPOBKA.
TexHONIOTrUs MEXaHUYECKOM 06PAGOTKH MOIUTIONKEK.
TeXHOMOTHS XEMITCCKOH 06paboTtku moznoxek. KiHetrnka mponecca TPaBIICHHS.
TepmoxuMuYecKae H HOHHO-IIIA3MEHHOE TPABJICHNE KPEMHHEBHIX TLTACTHH.
llonyyeHne TUDAEKTPHYCCKUX IUIEHOK XUMHIECKUM OCAXICHHEM U3 Ta30BOI (bazm
Bakyym-TepMuueckoe H 3MeKTPOHHO-Iy4eBOE HCIIAPCHHE. ;
Karogroe 1 MarHeTpoHHOE pacHbUICHHE.
Honno-nnasmMeHHOE U IIa3MOXUMHYECKOE OCAXK/ICHHE.
MonekynspHo-ydeBas sumtakcus. TepMoquHaMuKa Iporecca pocra.
l'asodasnast srmraxcus kpemuns. JleeKTbl SIHTAKCHABHBIX IIIEHOK.
DOTOPE3UCTH! U UX XAPAKTEPHCTHK.
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12. ®oTomabnoHm! PI TEXHOJIOTHS UX U3TOTORJICHM.

13. C6opka n repMemsauH;{ MHKPOJJIEKTPOHHBIX YCTPOUCTB.

|
14. dusuxo- -TCXHOJOTUYECKUE N 3KOHOMUYECKIE OI‘paHI/I‘-IeHI/HI MUHHAATIOPpH3alHU U

UHTCTpanuu.

©oHJ OLEHOYHBIX CPEJACTB JUISl IPOBENEHHs ATTECTAIHH YPOBHS C(bopMHpOBamiotm
KOMIETEHIMH 00y AOmKUXCsl 10 NUCIUILTHHE 0GOPMIISETCS OTACTBHBIM TOKYMEHTOM;

7. YAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECH:Eltﬁ[EHHE

7.1 KHnr006ecnequ11[00TL

AUCHOUITIJIMHBI

HanmeHopaHue ATEPaTypbL: aBTOp, HA3BAHKE, BUA M3HAHUA, U3NATENLCTBO I'on KHUT'OOBECIIEYEHHOCTD |
‘ W3AHNS Konnuectso Hanwune s snexrpontoi
IK3EMILISIPOB tubanoreke Bal'y
n3gaunii B
- 6nbamoTeke
Bial'yY s
COOTBETCTBUM C
OI'OC BO
1 2 3 4

OcHoBHas nuTepatypa

Jlepnuxni, A.A. TIpOeKTHPOBAHME MUKPOCHCTEM.
Hporpammusie cpesictsa obecneuenus CATIP : yyeGroe
nocodue / A.A. Jlepnukuit, I1.C. Mapunyikun, —
Kpacnospck : COV, 2010. — 156 ¢. — ISBN 978-5-7638-
2111-6.

https://e.lanbook.co
m/book/6046

2. bapeibun A A. DOu3HKO-TeXHONOTHYECKHE oOcHOBBI | 2011 http://www.studentlib
MAaKpO-, MUKPO-, H HaHOSJIeKTpoHuKH / A.A. BapeiGun, B, rary.ru/book/ISBNO7
Tomunun, B.W. llanosanos, - M.: ®USMATIIUT, 2011; 85922113212.htm]
Ceemnunplii, A. M. @OTOHHO-CTUMYTHPOBaHHbBIE 2018 http://www.iprbopk
TEXHOJIOIMYECKHUE MTPOLIECCh] MUKPO- U HAHOTEXHOJIOTHY | shop.ru/87516.html
yuebHoe nocobue / A. M. Csernunsiii, 1. JI. Kutsep, — ‘
Pocros-na-Zlony, Taraupor : Manarenscteo IOxHOro
dbenepansHoro yHusepcurera, 2017, — 104 ¢. — ISBN 978-
5-9275-2395-5.
4. Peoxonkos JILW., [I3umsurypu 3.J1., Jlesuna B.B. 2020 http://www.iptbooksh
Haunomarepuansr. YueGHoe nocotue/ JI.U. Peikonkos, D.J1, 0p.ru/88484:htm|
Hsunsurypu, B.B. Jleuna — Usnarenserro: Butiom.
Jlaboparopus snanuii, 2020.

JlononnurensHas aurepatypa .
1. Hapaiixun O. C. BpeaeHue B MUKpocHcTeMHyIo | 2011 http://www.iprbool{s,-h
TeXHHUKY: yueb. nocobue/ O C. Hapaiikux — M.: Hsg — Bo 0p.ru/30927 htm|
MI'TY um. H.D. Baymana, 2011. '
2. EsnoxumoB A.A., Bansanep B.O., Mummna E.JT. 2014 http://e.lib.visu.ru/bit

Lonyuenue u uccnenopanue HaHOCTPyKTYp. JIa6.
NPaKTHKYM O HAHOTEXHOJIOTHIM. Yueb, nocobue/ A.A.
Esnokumos, B.O. Banbanep, E.Jl. Mumuna — U3x — Bo:
bunowm. JIaGoparopus 3naunii, 2014

str ealnf1234 56?89!1 1

7.2 UnrepHeT-pecypeni:

e http://www.lib.vsu.ruru/
httn:ﬁwww.nano‘meter.ru/
http://www.nanonewsnet.ru/
http://thesaurus.rusnano.com/

8. MA%TEPI/IAJIBIIO-T EXHUYECKOE OBECITEYEHUE

Hns peanusaium | !

| JIACHUTIIAHLI
lIaHHOI/I JUCITUIIJIMHBI HMEIOTCSA CICIIHaILHBIC HOMCH.I@HI/[H Tt

UPOBEJICHNS 3AMSTHH JEKIMOHHOTO THIIA, 3aHATUH IPAKTHYECKOT0/1aGOPATOPHOrO THITA,
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TPYMIOBBIX M MHIMBHAYATHHBIX KOHCYNBTAMH, TEKYIIEro KOHTPONS 1 IIPOMESKYTOUHO
aTTCCTAlNH, & TAK)KE MOMEIEHHUS JUIT CAMOCTOSITENLHOI paGoTEL }
[Ipaktuueckne/nabopaTopHee  3ansTHs NPOBOJATCA B IabopaToprsax 11)113HKH} "

) v |
KOMIIBIOTEPHBIX KIIACCAX MPHKIIAJHON MATeMaTHKU Wucrutyra mprKiIagHoil MaTeMaTHKH, |
Gusuky n I/IH(I)OpMaTI/IlfPI Bal'y.

lepeuens ncnonkayemMoro muuensnonHOro IIPOrpaMMHOIO 00ECIIEUEHUS

1) GPSS World Student Version (cBoGoi0 pacmpocTpansemoe);
2) MS Word:

3)  MS PowerPoint;
4)  MS Visual Studio.

110 Harpasennto 28.03.01 HaHOTEXHONOrHY M MUKDOCHCTEMHAS TeXHIKA

.
Pa6ouas nporpaMM?' JHUCIHILIMHEI COCTABJICHA B COOTBETCTBHY C Tpe6013a7«ﬁm OI'OC BO

Paouyro mporpammy cocrasuin goment kady, dullM 3onoroB A.H. ( ) 7{’”’/{]&41___
| (®PHO, monnucs)

j/)
Pentensent . £ !
(Ilpencrasurens pa6oroparens) Len. Jlupexrop OO0 «BragUuTex» Ocumor A.B. /é;g@/f

(MeeTo paGoTst, AomiHocTh, GHO, noammcs) Tt

[Tporpamma pacemorpena u 0/100pera Ha 3ace aHuH kapeper-dulIM

[Tporoxon Ne 1ot 02.09.2019 rona fﬁ
3aBenyromuit kadenpoit /

C.M. Apakensiu
(, no:mny/, DHO) |

/ |
Pabouyas LIpOTrpamMMa paceMoTpeHa B 0Jo0peHa Ha 3acelaHny y4eOHO-MeTOqMYIECKOH KOMUCCHH |

Hanpasnenus 28.03.01 HanorexHomoruu u MHKpOCHCTeM%HI(a |
[Iporoxon Ne 1ot 02.09.2019 rona :

HpeI[CCI[aTCHB KOMHUCCHUH = i
{rmﬂlm;u:f GHO)

|
|
/ |
|
|
|
|

C.M. Apakensn




JIMCT IEPEYTBEPKIEHUST!
PABOYEN IMTPOI'PAMMEBI AUCIUATIINHBI

Pabouas nporpamma 0106pera na y4eOHBIN rox

IIporoxon 3acenanus Kadenpsr No oT roma
3asenyrommmii kadenpoit

Pabouas nporpamma ono6pena ua y4eOHEbIH roj
Hpotokon 3acenanus kadesnps: No OT roja

3asexyromuit kapempoit

PaBouas nporpamma o06pena ma y4eOHBIH rof
[Iporokou 3acemanus Kadeaper No oT roua

3asenyromuii kadepoit




