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AHHOTaNMs K padoyeil IporpaMMe JUCHUILIHHbBI

Heors mpenomaBanmsT ANCHAINIAHBL: GOPMUPOBAHUE OCHOBHBIX MOHITHH,
3aKOHOB M  (PU3UKO-XUMHUYECKUX  MOJENe  COBPEMEHHBIX  MPOIIECCOB
HAHOTEXHOJIOT U1, OCHOBHBIE BUJIbI  CBOWCTBa HAHOOOBEKTOB, HAHOMATEPUAJIOB,
npuOOpoOB M YCTPOMCTB Ha MX OCHOBE, (QOPMHUPOBAHUE Y CTYACHTOB
COBPEMEHHOTO TOHMMAaHUSl OCHOBHBIX HAyYHO-TEXHHYECKHUX MpodjIeM U
MEPCIIEKTHB PA3BUTHS HAHOTEXHOJOTHH.

3agauyu u3yyeHHus1 TUCHUILUINHBI:

- W3yuyeHWE TIOHATHUN, 3aKOHOB U (PU3UKO-XUMHUYECKHX MOAeNeH
COBPEMEHHBIX MPOIIECCOB HAHOTEXHOJOTUH, OCHOBHBbIE BHUABI U CBOWCTBA
HAaHOOOBEKTOB, HAHOMATEPHUAJIOB, IPUOOPOB U YCTPONUCTB HA UX OCHOBE;

- (opmMupoBaHHE COBPEMEHHOrO0 IMOHUMAaHHUS OCHOBHBIX HAay4HO-
TEXHUYECKUX MPOOJIEM U MEPCIIEKTUB PAa3BUTHUSI HAHOTEXHOJIOTUH;

- (dopMmupoBaHHE YyMEHHMI ¥ HAaBBHIKOB aHAlM3a W CHUCTEMaTH3alluU
pE3yNbTaTOB HWCCIENOBAaHUM, NPEJICTaBICHUS MaTepuajoB B BHAC HAyIHBIX
OTYETOB, MyOJIUKALIMM, TPE3CHTALINIA

Komnerenuuu, ¢popmupyemblie B pe3yJibTaTe 0CBOCHUS IUCUMIIJIMHBI:

- OIICHUBAET MO KpUTEpUsiM 3 HEKTUBHOCTH U OE30MACHOCTH TEXHUUYECKHE
pELICHUs] MO0 TEXHOJOTUMU M NPUMEHEHUI0 MaTepuajioB U KOMIIOHEHTOB HaHO- U
MukpocucteMHoi Texuuku (OI1K-5.2);

- COCTaBJSIET OTYETHl MO OKCHEPUMEHTAIbHBIM M  TEOPETUYECKUM
UCCIICIOBAHMSIM,  TMPAKTUYECKOM  JEATEIbHOCTH B COOTBETCTBHH  C
ycTaHaBiauBaeMbIiMu TpeOoBanusamu (OIIK-6.2).

Pa3nesibl AMCUMNJIMHBI:

BBenenne B MUKpO- M HaHOTeXHoJIoTMH. HaHopa3smepHble MaTepualbl.
AncopOuusi ra3oB M NapoB HAa OJHOPOJHOM IIOBEPXHOCTH TBEPAOIO TeJja.
Kpucrannmueckoe cocTosiHie HaHOYacTUL. MeTo bl mostydeHus: (peppocycreH3ni
M MarHuTHeIX KuAKoTed. COBpEeMEHHbBIE OKCHEPUMEHTANbHBIE  METOJBI
UCCJIEIOBAaHU MUKPO- U HAHOJUCHEPCHBIX cUcTeM. OCHOBHBIE U MEPCIEKTUBHBIC
NPUMEHEHHUS HAaHO- U MUKPOJUCTIEPCHBIX CPE/I.
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Pabouas mporpamMma AWCIMIDIMHEI cocTaBieHa B cooTBercTBuu ¢ ®I'OC BO —
OakanmaBpyaT 10 HampaBieHwio moaroroBkd  28.03.01 Hamorexmomormu u
MHUKDPOCHCTEMHAs TE€XHUMKAa Ha OCHOBaHMU ydeOHoro tmiama OIIOII BO 28.03.01
HanoTexHOmorny ¥ MUKpOCHUCTEMHAs TeXHUKA, HAPaBIeHHOCTh (Ipoduias) «MHKpo- U

HAHOCHCTEMBD?Y, OOOPEHHOTI0 YYeHBIM COBETOM yHHUBepcuTeTa (IpoTokoa Ne 7 «29» 03.
2019 r.).

Pabovas mporpaMmMa AUCIUILIAHEL 00CYX/IEHA U PEKOMEHIOBAHA K Pealu3aliy B
obpazoBaTeNbHOM mpolecce st obydenus crymesToB mo OITOII BO 28.03.01
HanoTexHOIOruY ¥ MUKPOCUCTEMHAS TEXHUKA, HAPABIEHHOCTE (1poduis) «MuKpo- ’
HAHOCHCTEMBD» Ha 3acelaHiy KadeIpbl HAHOTEXHOJIOTHH, 00IIeH 1 MPUKIIaHON QU3NKH
nporokos Ne 1 «31» 08. 2019 r.
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3as. xadenpoii 4 A.E. Ky3pko
Pa3paboT4mK IporpaMmel S

1.¢.-M.H., mpodeccop ‘ - ITonysus B.M.
Cornacosano:

HupexTop HaydHOH OHOIHOTEKH \W ”, B.I'. MakapoBckas

Uy

Paboyas mporpaMMa IWCIMIUIMHEI II€PECMOTPEHa, OOCY’kKIEeHa M PEKOMEHIOBaHA K
peanusanuu B 00pa3oBaTeIbHOM Ipoliecce Ha OCHOBaHMH ydeOHoro mraga OITOII BO 28.03.01
HanoTeXHONOrMM M MUKPOCHCTEMHAs TEXHWKA,  HAIpPaBIeHHOCTh (mpodmns) «MUKpo- u
HAHOCUCTEMBI», OJO0OPEHHOr0 VYYeHEIM COBETOM yHHBepcutera (mpoTtokon Ne 7 «Z%

03 20 /4 r. na 3acenanuu xadempsl .
W0 l1P | npomoncey _a'y O LOLO~
: (naumeygstinue kagedpel, dama, Homep npomoxona)

3aB. kadeapoii %/f—— /'/ZW& A E

Pa6ouas mporpamma mucAIUTAHEL epecMoTpeHd, oOcyXJleHa M PEKOMEHIOBaHa K
peanuzanuy B 00pa3oBaTeI-HOM IpOoIecce Ha OCHOBaHMK yueGHoro miana OITOIT BO 28.03.01
HaHOoTeXHONOTMYM M MHKPOCHCTEMHAs TEXHMKA, HAIpaBIeHHOCTH (mpodmis) «MUKpO- U
HaHOCHCTEMED», ONOOPEHHOr0 YYeHBIM COBETOM yHuBepcurera (mpoTokon Ne % «i%

04 20 /Y r. na 3acenanuu Kadenprl

HMOP |~ 2108 A0+ pd
(Haum GHue xagedprl, 0Ama, HOMep NPOMOKONa)

3aB. Kadenpoit Sy— Soenese A L

Pa6ouas mporpaMma pACLAILIHHET TIepecMOTpeia, o0cyXlleHa M PEKOMEHIOBaHa K
peanu3saimu B 00pa3oBaTeIbHOM IpoLiecce Ha OCHOBaHMHU ydeOHoro mrana OITOIT BO 28.03.01
HaHOTeXHONOIrMMA M MUKPOCHCTEMHAs TEXHHKA, HAIPABICHHOCTh (mpobmis) «MHKDO- H
HaHOCHCTEMED», ONOOPEHHOr0 VYYeHBRIM COBETOM yHuBepcutera (mpoTokon Ne 7 @75

EA 2020 1. na 3aceaHuy Kabeaprl
HMOu TP p- 1 ef 3704 ZOAX
(Haumen 2 Kagedpei, 0ama, Homep NPOMOKONa)
3aB. kadempoii Kgp— Sy iteOH. ©

Ve /4
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Pabouas mporpamMma JAMCHMIUTMHBEI —IIEpECMOTpEHa, OOCYXIeHa u
PEKOMEHIOBaHa K pealu3alldd B 0OO0pa3oBaTEIbHOM IIPOILIECCE HAa OCHOBAHUU
yueonoro mmanma OITOIT BO 28.03.01 HaHOTEXHOJOIMM M MUKPOCHCTEMHAS
TEXHUKA, HAIPABICHHOCTh (Ipoduib) «MUKpPO- U HAHOCHUCTEMBD, OJ0OPEHHOr0

VueHnsIM coBeTOM yHUBepcuTeTa (IpOTOKOI Ne _’i «b» 06 20417 r.
Ha 3acenanuu kapenpsl  HMOu 1P wjonoxos 2/ 1 om 5¢.0F, A0S 2
(Haumerno a@e@pbz, dama, HoMep NPOMOKONQ)
3aB. kabenpoi Leriono AL

77
Pabouas mporpaMma JUCHMIUTHHEI . IEpECMOTpeHa, OOCyXIeHa U
PEeKOMEHJIOBaHa K peanu3allid B 00pa30oBaTeNbHOM IIPOIlECCE Ha OCHOBAHUU
yaeOHoro miana OIIOITI BO 28.03.01 HaHOTEeXHOJOTMH W MWMKPOCHCTEMHAS
TeXHUKa, HAPABIEHHOCTh (Ipoduiab) «IMMKPO- M HAHOCHUCTEMBDY, OJ0OPEHHOrO
VYYeHEIM COBETOM yHUBEpCHTETa (IPOTOKOT No  «  » 20 T.
Ha 3acelaHuy Kadenaprl .

(naumenosanue kagedpul, dama, HoMep NPOMOKONQ)

3aB. xkadenapoit

PabGouad mporpamMma IWCHUIUIMHBI —[IE€PECMOTPEHa, OOCYXIeHa U
PEKOMEHIIOBaHa K peanM3allid B 00pa30BaTeNbHOM IIpOLecCe Ha OCHOBAaHUHU
yuebHoro muana OITOIT BO 28.03.01 HaHOTEXHOIOTWH W MHMKDOCHCTEMHAS
TeXHUKA, HaIPABIEHHOCTh (Ipohuab) «MUKPO- W HAHOCHCTEMBD», OXOGPEHHOTO
VYeHBIM COBETOM YHHBEpCHTETa (IPOTOKOT Ne  «  » 20 T.
Ha 3acefaHuu Kadeaprl :

(naumenosanue xagedpsl, dama, Homep npomokona)

3aB. kadeapoit

Pabo4as mporpaMMa IUCLMIUIMHBI [€PECMOTPEHa, OOCY)KICHa U
PEKOMEHNIOBaHa K pealu3alMd B 00pa30BaTENBHOM IIPOLECCE HA OCHOBAHHU
yaebroro mmana OITOIT BO 28.03.01 HaHOTEXHOJOTHM ¥ MHMKDPOCHCTEMHAS
TEXHUKA, HAIIPaBIEHHOCTh (Ipoduns) «MUKpo- U HAHOCHCTEMBD», OJ0OPEHHOTO
VYYeHBIM COBETOM yHHBepcUTeTa (IpoTokom No  «  » 20 T
Ha 3acelaHuM Kadeaphl

(naumenosanue kagedpwl, dama, HoMmep HPOMOKoQ)

3aB. kadenpoit

Pabovas mporpaMva AUCUUIUIHHBEI II€PECMOTpEHa, OOCYXIeHa H
PEKOMEHJIOBaHa K peau3alid B 0OpPa30BaTENIEHOM IIPOIECCE HA OCHOBAHUH
ydaebroro mmana OITOIT BO 28.03.01 HaHOTeXHOJOTHHM ¥ MHKDOCHCTEMHAS
TEXHMKA, HANPaBICHHOCTh (Ipodmib) «MUKPO- ¥ HAHOCHCTEMED), 0XOOPEHHOTO
YHeHBIM COBETOM yHMBepcHTeTa (IpoTokoln Ne  « » 20 T.
Ha 3acelaHuu Kadeaps

(naumenoeanue kagedpsl, dama, Homep NPoOmMoKona)

3aB. kadenpoit




1 Heap u 3axaun AucuuIIMHbI. [lepedyeHs MIIaHUMpPyeMBbIX pPe3yJbTATOB
00y4YeHHUs MO AMCHUIJINHE, COOTHECEHHBIX € NJIAHUPYEMBbIMH pe3yJibTaTaMHu
OCBOEHHS OCHOBHOM NPo(dPecCHOHAIBLHOI 00pa30oBaTeJIbHON MPOTrPaMMBbI

1.1 Heab TUCUMTIJIMHBI
[enbro mpenomaBaHusi AUCHUIIUHBI «DU3UKO-XUMUYECKHE OCHOBBI MUKPO- U

HAHOTCXHOJJOT UM

ABJIAACTCA

dbopMHUpOBaHUE OCHOBHBIX TOHSTHH,

3aKOHOB H

(I)I/IBI/IKO-XI/IMI/IIIGCKI/IX MOI[CJ'IGﬁ COBPEMCHHBLIX ITPOLICCCOB HaHOTCXHOHOI‘I/IfI, OCHOBHBIC
BUIbI U CBOMCTBA HaHOO6’b€KTOB, HaHOMATCpPHUAJIOB, HpH60pOB u YCTpOfICTB Ha HX

OCHOBE,

(bOpMI/IpOBaHI/Ie Y CTYACHTOB COBPCMCHHOI'O IIOHHUMAHHUA OCHOBHBIX

HAYYHO-TCXHHUYICCKUX HpO6HCM N IICPCIICKTUB Pa3BUTHUA HAHOTEXHOJIOTHH.

1.2 3agaun TUCHUIIAHBI
- U3y4YCHUE TIOHATHHA, 3aKOHOB U (PU3UKO-XUMHUYECKHX MOJIETEH COBPEMEHHBIX

MPOIIECCOB

HAHOTEXHOJIOTHUH,
HaHOMATEPUAJIOB, TPUOOPOB U YCTPOICTB HA UX OCHOBE;

OCHOBHBIC

BUABI |

CBOMCTBA HAHOOOBEKTOB,

- (opMHUpPOBAHHE COBPEMEHHOTO MOHUMAHUS OCHOBHBIX HAyYHO-TEXHUYECKUX
po0JIeM U NEPCIIEKTUB Pa3BUTHSI HAHOTEXHOJIOTUI;
- (popMHpOBaHME YMEHUH M HABBIKOB aHAJIW3a U CUCTEMATU3ALMHU PE3yJIbTAaTOB
UCCJIEI0BAHMM, TIPEICTABICHUS MAaTEPUAJIOB B BHUJI€ HAYYHBIX OTUETOB, MyOJIMKALUH,

MpE3CHTal !

1.3 IlepeyeHb IUIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHs] 1O JAUCHMILINHE,

COOTHECCHHbIX C

IUIAHUPYEMbIMH

npo¢eccuoHATBHOI 00pa30BaTEbHON POrPAMMBbI

pe3yJabTaTaMu

OCBOCHHUSI OCHOBHOM

Tabnuua 1.3 — Pe3ynbrarsl 00y4eHUs IO JUCUUTIIMHE

IInanupyemvie pezynomamsl 0C80€HUs Koo IInanupyemvie pesynomamol
OCHOBHOU NPOghecCuoHanIbHOU U HauMeHo8aHue 00yyeHuss no OucCyuniune,
006pa3oeamenvHol npocpammbl uHOUKamopa cooOmHecenHble C UHOUKAMOPAMU
(komnemenyuu, 3aKpenieHnbie oocmudiceHus: 00CMuUdICeHUsI KOMNemeHyul

30 OUCYUNJIUHOU) KoMnemeHyuu,
KOO HaumeHosanue 3aKpenieHHo20
KoMnemeHyuu KOMnemeHyuu 3a OUCYUNTUHOTU
OIIK-5 Crnoco6en npunumatre | OIIK-5.2 3HAaTh: OCHOBHBIE TEXHUYECKUE
000CHOBaHHbIE OneHuBaer no pEeLIeHUs 110 TEXHOJIOTUH U
TEXHUYECKHUE PELICHUsI | KPUTEPUIM MIPUMEHEHHUIO MaTepHalOB U
B nipodeccuoHanbHOi | 3ppexTuBHOCTH U KOMIIOHEHTOB HaHO- U
NeSITebHOCTH, 6e30macHOCTH MHUKPOCUCTEMHON TEXHUKHU
BBIOMPATH TEXHUYECKUE PEIICHUSI | YMeTh: IPOBOJHUTD OLICHKY U
3 PEeKTHUBHbBIE U M0 TEXHOJIOTHH U COIOCTABJICHUE PA3THYHBIX
Oe3omacHble MIPUMEHEHHIO TEXHUYECKHUX PEIICHHUIA B 00JIACTH

TCXHUYCCKHUEC CPCACTBA
" TEXHOJIOTHU

MaTepuajioB U
KOMIIOHCHTOB HAaHO- U

TCXHOJIOTUH U TPUMCHCHU A
MaTCprajIOB U KOMIIOHCHTOB
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1Inanupyemuvie pezyromamsi 0c6oeHuUs
OCHOBHOUL NPOpecCUuOHaNbHOU

Koo

U HAumeHoeaHue

Inanupyemvie pezyromamot
00yueHUs no oucyuniune,

0bpazosamenvHolU NPOSPaMMbl uHOUKamopa COOMHeCceHHble ¢ UHOUKAMOPamU
(KomnemeHyuu, 3aKkpenienHvle 0ocmudiceHus 00CmudICeHUs KOMNemeHyuil
3a OUCYUNTUHOUL) KoMnemeHyuu,
KOO HaumeHosauue 3aKpenyieHHo20
KOMnemeHyuu KOMHnemenyuu 3a OUCYUNIUHOU
MHUKPOCHCTEMHOMN HAHO- U MUKPOCHUCTEMHOU
TEXHHUKHU TEXHHUKH C YI€TOM KPUTEPHEB
3¢ PeKTUBHOCTH U OE30MTACHOCTH
Baagers B cOBEpIICHCTBE
HaBbIKaMH BbIOOpa
ONTUMAJTFHOTO TEXHHYECKOTO
pelieHus, 000CHOBaHUSA JAHHOTO
pENICHUS ITyTeM MOJATOTOBKH
HEO0OXOIMMOM TJOKYMEHTAIU!
OIIK-6 Cnoco6en yuactBoBath | OITK-6.2 3naTth. o01IMe MpaBujIa aHAIN3a

B pa3paboTke
TEXHUYECKOM
JIOKYMEHTAIINH,
CBSI3aHHOM C
npodecCHoHATbHON
JIeATEeIILHOCTRIO HA
OCHOBE MPUMCHCHUS
CTaHJapTOB, HOPM U
paBUI

CocraBiseT OTYETHI 110
3KCHepI/IM€HTaHBHBIM nu

TEOPETUUECKUM
HCCIICIOBAHUSM,
MPaKTUYECKON
NESTCIILHOCTH B
COOTBETCTBUHU C
yCTaHABIIMBAEMbBIMHU
TpeOOBaHUAMU

Y CHCTEMaTU3alluU Pe3yJbTaTOB
SKCIIEPUMEHTAIBHBIX U
TEOPETUUYECKUX UCCIIETOBAHUI,
MPAKTUYECKOU JIEITENBHOCTH
YMerhb: ONUCHIBATh MPOBOMMbIEC
3KCIIEPUMEHTAIbHBIE U
TEOPETUUYECKHUE UCCIICIOBAHUS,
MPAKTUYECKYIO AESATEIbHOCTD,
aQHAJIM3UPOBATh PE3YJILTATHI,
TOTOBUTH JJAHHBIE IS
COCTaBJICHHS 0030pOB, OTYETOB U
HayYHBIX TTyOJIMKAIIHH,
Ipe3eHTalun

Baaaern: HaBEIKAMHU aHAJIN3a U
CUCTEMaTHU3alluu Pe3yJbTaTOB
SKCIIEPUMEHTAIbHBIX U
TEOPETHUUECKUX UCCIIEOBAaHUM,
MPAaKTUYECKOMN AEATETbHOCTH,
MPEACTABIIATh MAaTEPUAIIbI B BULE
Hay4YHBIX OTYETOB, ITyOIMKAIUH,
IIpe3eHTalNN

2 Yka3anue MecTa JMCHHILIMHBI B CTPYKTYPe OCHOBHOM npodeccCHoOHAIbHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbI

I[I/ICI_II/IHJ'II/IHa «DU3NKO-XUMHYECKHIE OCHOBBI MUKPO- 1 HAHOTCXHOJIOTHUH» BXOAUT

B  00s3aTeNbHYIO
mpodecCHOHANTbHON  00pa30BaTEeIbHOM MPOTPAMMBI — TMPOTPAMMBI

qacCTb

omoka 1

«JIuCUMIIITMHBI

(MomynM»)  OCHOBHOM
OakanaBpuaTa

28.03.01 HaHOTEXHOJIOTMM M MHUKPOCHCTEMHAs TEXHHKA, HAIPABICHHOCTH (TIPOQUIH)
«Mukpo- 1 HaHOCUCTeMbI». JIMCIUIIIMHA U3ydaeTcs Ha 3 Kypce B 5 cemectpe.




3 O0bem JUCHUIVIMHBI B 3Qa4Y€THBIX C€IMHMIAX ¢ YKasaHMeM KOJIUIECTBA
AKAJTICMHUYECCKHUX WIH ACTPOHOMUYECCKUX YaC0B, BBIJICJICHHBIX HA KOHTAKTHYIO paﬁoTy

o0yuyalommxcsi ¢ mnpenojaBaregeM (M0 BHIAM Y4YeOHBIX

CAMOCTOSITEJILHYIO PA00Ty 00y4aonIuXCs.

3aHATHH) M Ha

OO6mast TpyJa0eMKOCTh (00beM) MUCHMILUIMHBI COCTABISAECT 5 3aUeTHBIX €IMHUIY

(3.e.), 180 akajjeMr4eCKHUX 4aCOB.

Taomura 3 — O0BEM IUCIIUTUIAHEI

o Bcero,

Bunbl yueOHOM paboThI 4ACOB
OO6m1ast TpyA0EMKOCTh JUCIIUILIUHBI 180
KoHnTtakTHas paboTta oOyqaromuxcs ¢ mpenoaaBaTesieM 1Mo BUIaM YIeOHBIX 55,15
3aHITHH (BCETO)
B TOM YHCIIE:

JIEKITUN 18

71a00paTOPHBIE 3aHATHS 18

MIPAKTUYECKHE 3aHATHS 18
CamocTosTenpHas pabota o0ydaronmxcs (BCero) 97,85
KonTponb (moAroToBka K 9K3aMeHy) 27
KoHnTakTHas padota 1o npomexxyrounoi arrecrauuu (Bcero ATTKP) 1,15

B TOM YHCIJIC:

3a4€CT

HE IPETYCMOTPEH

3a4eT C OLEHKOU

HE IPETYCMOTPEH

KypcoBas pabora (IpoeKT)

HC IIPCAYCMOTPCH

HK3aMeH (BKJIIOUYasi KOHCYJIbTALMIO MEpe] 3K3aMEHOM)

1,15

4 CopepxaHue NUCHUILIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM (pa3geiam) ¢
YKa3aHHEM OTBEeJIeHHOr0 HAa HHMX KOJHMYECTBA aKaJeMHYeCKHMX YacOB M BHJIOB

Y4eOHBbIX 3aHATHH
4.1 Conep:kanue JUCUUIINHBI

Ta6bmuna 4.1.1 — CopnepkaHue AUCIUIUIMHBI, CTPYKTYPUPOBAaHHOE MO TeMaM

(paznenam)
No Paznen (Tema
e ( ) Coneprxanue
n/m JCIUATUTHHBI
1 Beenenue B mukpo- |[lonoxkeHne MUKpO- 1 HAHOOOBEKTOB Ha IIKAJIE Pa3MepOB, UCCIIEIYEeMbIX

Y HAHOTEXHOJIOTUHU. |COBPEMEHHON HAyKON
HanopasmepHsblie
MaTepHualbl
HAHOTEXHOJIOTUSX

MarauTtHble KUAKOCTU
DeppoCyCleH3n U X CBOMCTBA

dysiepeHsl
TyOynensl

I/ICTOpI/IH Pa3sBUTHUA HAHOTEXHOJIOUH U HAHOOOBEKTOB
OCHOBHBIC TIOHATHUS U OMpPEaACICHUSA, UCITIOJIB3YEMBIC B MUKPO- U

Macc-cieKTpoMeTpbl U OTKPBITHE HOBOW (OpMBI yriiepoaa - pymiaeputa




Oymnepensl. Ctpoenue. Poncreennsie coequnenust. [lonydenne
¢bymnepenos. CBoiicTBa U mpUMeHeHUE QyUIePEHOB

Yrnepoaasie HaHOTPYOKH. CTpoeHUe U Kiraccu(UKaiysi HAaHOTPYOOK.
CBoOIICTBa M TPUMEHEHHUE YTIIEPOAHBIX HAHOTPYOOK

AncopOuust ra30B U
napoB Ha

dwuznyeckast acopOIus
Brustaue Ha amcopOumo mpupo sl aacopOeHTa u ajacopoara

OJTHOPOTHOM Xemocopbuus

HIOBEPXHOCTH [ToBepXHOCTHO-aKTHBHBIC BEIIECTBA

TBEPAOTO Tella

Kpucramwmueckoe |Pu3ndeckue TUIBI KPHCTAUTMYECKUX PEIIETOK

COCTOSIHUE Kpucrammieckoe coCTOSIHAE HAHOYACTHIL B 3aBUCUMOCTH OT
HaHOYACTHI] HOBEPXHOCTHOT'O HATSKECHHS

M3MeHeHne KpUCTAIIIMYECKON CTPYKTYpPBI

Temmeparypa niaBjIeHUs MaJbIX YacTHUI]

TerioBoe JBUXKEHHUE B KpUCTaIaX. TemIoeMKOCTh KPUCTAIIOB
DOHOHHBIHN CHEKTP U TEIIIOEMKOCTh HAHOYACTHI]

MeTobl oTyYeHHs
dbeppocycneH3uii u

Mertoapl mostydeHus ¢peppocycrneHsuii. Meroa 1poOaeHus
MeTobl OTy4YEeHHS] MArHUTHBIX XKUJIKOCTEN. MEeTOAbl KOHIAEHCALINH.

MarHUTHBIX Br160p nucnepcuoHHOM cpeibl

KUAKOTEH ITosrydeHrEe MarHUTHBIX JKMJIKOCTEN C MUKPOKAIEIbHBIMU arperaraMu
CoBpemeHHbIE AKYCTHYECKHE METO/IbI UCCIEA0BAHNS CTPYKTYPhI U KHHETUKU MUKPO- U
AKCIIEPUMEHTAIbHbIE |[HAHOCUCTEM. 3BYKOBbBIE BOJIHBI B ra3ax, KUAKOCTAX U TBEPAbIX TeJax.
METO/IBI BonHoBoe ypaBHeHMe Ui ra3oB. BoHOBOE ypaBHEHUE AJIs KUIKOCTEN.
UCCIIEN0BAHUI BonHoBoe ypaBHeHue it TBEpABIX Tel. OTpakeHHE U MPOX0XKIECHUE
MHUKpPO- U 3BYKa uepe3 rpaHully pasjena aByx cpei. Kospduimentsl orpaskenus u
HAHOJIMCIEPCHBIX  |IPOXO0KJIEHUS 3BYKOBBIX BOJIH

CUCTEM TexHuka ynprpaakycMTUKH. [IpsaMoii n oOpaTHbIi 1be303PHEKTHI.

Mertoapl U3MEPEHHS] CKOPOCTH PacpOCTpaHEHUs 3ByKa
PacnpocTpanenue 3Byka B MUKpO- U HaHOJUCTIEpCHOM cucteme. CKOpOCTh
3ByKa B CHCTeMe aOCOJFOTHO-TBEP/IbIE HAHOYACTHIIHI B KU IKOU
CKUMaAEMOU MaTpuile. AIIUTUBHAS MOJIETb YIPYTOCTH MUKPO- U HAHO-
JUCTIEPCHBIX cucTeM.ONTUMM3AIUs aKyCTUYECKHUX TTapaMeTPOB MUKPO- U
HAHO-JTUCIIEPCHBIX CUCTEM

N3mepenne TMHEWHBIX U YTIIOBBIX Pa3MEPOB ONTUYCCKUMHU MPUOOPAMH.
OnTuueckue NpUOOPHI: IUH3BI U CUCTEMBI TUH3. Pazpemaromas
CIIOCOOHOCTH ONTUYECKUX MPHOOPOB

PentrenToBCKas CHEKTPOCKOMIHS U AUPPAKIUS

DnexTpoHHas MUKpockomnus. [loHaTrne 00 31eKTPOHHO ONTHKE.
ONEKTPOHHBI MUKPOCKOTI

MeTo/b1 U CpecTBa U3MEPEHU, OCHOBaHHBIE Ha 3 dexTe Mécchayapa.
DddexT Meccbayrpa. Habmronenrne pe3oHaHCHOTO TOTIIOMICHUS
ATtoMHBII cunoBor Mukpockort. [Ipunnun aeiicteus ACM
CreKkTpoCKOnusi KOMOMHAITMOHHOTO PACCESTHUS

OCHOBHEBIE 1
MEePCIEKTUBHBIC
HpI/IMeHeHI/Iﬂ HaAHO- U
MUKPOJIUCIIEPCHBIX
cpen

[Tpumenenue peppocycneH3uit

ITpMeHeHrEe HAHOAMCTIEPCHBIX MArHUTHBIX )KUJKOCTEN B HAYKE U TEXHUKE
COBpCMCHHBI€ TCHACHIUN PAa3BUTHA HAHOTEXHOJIOTHH.

ITosryueHne KOMIAKTHBIX HAHOKPUCTAIIIMYECKUX MaTepUaioB
MOJ'IGKy.]'IfIHHBIC KJIaCTCPhI




Tabmuma 4.1.2 — ConeprkaHue JUCHUILIMHBL M €€ METOJMYECKOE 00ecrieyeHne

Buner DopmbI
No JCATENBHOCTH | 7 GHO-METOH TEKYIIEeTO
o/ Paznen (Tema) qecKIle KOHTPOJIS Kowmmeren
JHUCLUTLIUHBI Jek., | Ne | Ne YCIIEBAEMOCTH 1007071
i MaTepHabl
yac | yab. | mp. (o HepensM
ceMecTpa)

1 Brenenue B MUkpo- u 2 V-1-VY-12 KO -2 OIIK-5;
HAaHOTEXHOJIOTHUH. MYVY-3 OIIK-6
Hanopa3smephebie
MaTepuabl

2 | AncopOrus Ta30B U MapoB 4 V-1-V-12 KO -6 OIIK-5;
Ha OJIHOPOJTHOM MVY-3 OIIK-6
MMOBEPXHOCTH TBEPIOTO
Tena

3 | Kpucrammuueckoe 2 1 1 V-1-V-12 KO, 3JIP- 9 OIIK-5;
COCTOSIHHE HAHOYACTHI] MVY-1-MV-3 OIIK-6

4 Meroasl oydeHust 4 2 2 V-1-V-12 KO, 3JIP - 12 OIIK-5;
beppocycneH3uit u MVY-1-MV-3 OIIK-6
MarHUTHBIX KUJIKOCTEH

5 CoBpeMeHHbIS 4 3 3,4 V-1-VY-12 KO, 3JIP - 15 OIIK-5;
IKCIIEPUMEHTAILHBIC MVY-1-MV-3 OIIK-6
METO/IbI UCCIIeIOBAaHUMN
MUKPO- U
HAHOJIMCTIEPCHBIX CUCTEM

6 OCHOBHEBIE U 2 V-1-VY-12 KO -18 OIIK-5;
MEePCIEKTUBHBIC MYV-3 OIIK-6
MPUMCHCHHSI HAHO- U
MUKPOJUCIIEPCHBIX CPEJT

Hroro 18

KO- xonTposnbHblii onpoc, 3JIP — 3amura nabopatopHoii paboThl
4.2 JIabopaTopHble padoThl U (MJIM) NPAKTHYECKUE 3aHATUSA
4.2.1 JlabopaTopHbie padoThI
Tabnuua 4.2.1 — JlabopaTopHble pabOThI
No HanmenoBanwne nabopatopHoit paboThl O6nbem, yac.
1 | Usmepenue xonebaTenbHBIX TAPAMETPOB CUCTEMBI C MATHUTOKUIKOCTHBIM 6
WHEPIMOHHBIM JJICMEHTOM W YIIPYTOCTHIO JICBUTUPYIOMIEH BO3AYIITHON TOJIOCTH
2 | N3yueHune akyCTOMarHUTHOTO METO/1a U3MEPEHUSI CKOPOCTH 3BYKa B 6
HAHOJIUCIEPCHON MAarHUTHOM KUJKOCTH
3 | CxopocTh 3ByKa B CHCTEME «HAHOAMCIIEPCHAS MarHUTHAs 6
KUJKOCTh — 000JI0UKa»
Hroro 18

4.2.1 IlpakTHUyecKre 3aHATHS




Tabsmna 4.2.2 — [IpakTryeckue 3aHsATUs

Ne
n HanMeHoBaH#e MPaKTUYECKOTO 3aHSITHS O06newm, gac.
1 MonekyisapHasi KHHETUKA 4
2 AKyCTHKa JUCIEPCHBIX CPEeJl 4
3 | PeHTreHOBCKHI METOJI UCCIICIOBAHHUS 4
4 OnTryeckast CIeKTPOCKOIIHS 6
Htoro 18
4.3 CamocrostesabHas padora crygenros (CPC)
Ta6muma 4.3 — CamocrosTenbHas paboTa CTYJEHTOB
Bpewms,
. Cpok 3aTpayrBacMoe
Ne HaumenoBanue pa3aena yueOHON AUCIUIIIINHBI
BBHITIOJTHEHUS! | HA BBITIOJTHEHUE
CPC, gac
1 | BBenenue B MUKpO- U HaHOTeXHoJoruu. HaHnopa3zMmepHsbie 1-3 nenens 16
MaTepHaIbl
2 | AxcopOrusi ra30B ¥ TAPOB HA OJHOPOIHOM MOBEPXHOCTH 4-6 nenens 16
TBEPJIOTO Tella
3 | Kpucrammueckoe cOCTOSIHUE HAaHOYACTHII 7-9 Henens 16
4 | Metoapl nony4yenus peppocycrneHn3uil 1 MarHuTHBIX skuakoTen | 10-12 nenens 16
5 | CoBpeMeHHbIE JKCIEPUMEHTATbHBIE METOIbI UCCIICIOBAHUMN 13-15 nenens 16
MUKPO- ¥ HAHOJHMCIIEPCHBIX CUCTEM
6 | OCHOBHBIE U IEPCIIEKTUBHBIE TPUMEHEHHS HAaHO- 16-18 nenens 17,85
MUKPOJIMCIIEPCHBIX CPeJT
Hroro 97,85

5 IlepedyeHb y4eOHO-METOAMYECKOr0 OOeCHeYeHUs /ISl CAMOCTOSITEJIbHOM
padoThI 00y4AKOIIKMXCS MO0 JUCHUIIJIMHE

CTyneHTsl MOTYT MPU CAMOCTOSITETFHOM M3YYCHHH OTAEIBHBIX TEM U BOIPOCOB
JTUCHUIUIAH MOJIb30BaThCS YU4eOHO-HAMISAHBIMU TOCOOUSIMU, YUeOHBIM 000pYI0BaHUEM
U METOAMYECKUMHU pa3paboTkamu Kadenpsl B pabodee Bpems, YCTaHOBJICHHOE
[IpaBunaMu BHYTPEHHETO pacIopsiika paOOTHUKOB.

YuyebHo-MeToAMUECKOE ~ OOecrnedyeHue  JUisl  CaMOCTOSITEIbHOM  paboThI
oOyyaromuxcs o JaHHOW JUCIUIIMHE OPTaHUu3yeTCs:

oOubUOMEKOL YHUBEepCUMema.

- OuONMMOTEUHbI (OHJ YKOMIUIEKTOBAH Y4e€OHOM, METOAMYECKOH, HAay4dHOH,
IIEpUO-ANYECKOM, CIPABOYHOU U XYI0KECTBEHHOM JINTEPATYPOU B COOTBETCTBUU € YII 1
nanaou PIT/I;

- UMEETCS IOCTYN K OCHOBHBIM MH(OPMALIMOHHBIM 00pa30BaTENbHBIM peCypcam,
uH(pOpMaIIMOHHON 0a3e JaHHBIX, B TOM 4ucjie Oubinorpaduueckoid, BO3ZMOXKHOCTb
BbIXO/1a B IHTEpHET.

Kagheopoii:




- MyTeM o0ecneyeHns TOCTYITHOCTH BCET0 HEOOXOJUMOI0 y4eOHO-METOUUECKOTO
U CIIPAaBOYHOI'O MaTepHUaa;

- MyT€M MPEJOCTABICHHUS CBEIECHUH O HAJIUMYUU YYEOHO-METOIUYECKOMN
JUTEPa-Typbl, COBPEMEHHBIX ITPOTPAMMHBIX CPECTB.

- yTeM pa3pabOTKu:

— METOJIMYECKUX PEKOMEHAALNN, MOCOOMI MO OpraHu3aluu CaMOCTOSATEIbHON
paboThI CTYICHTOB;

— BOIIPOCOB K DK3aMEHY;

—METOJUYECKUX YKa3aHUH K BBINOJIHEHUIO JAOOPATOPHBIX U MIPAKTHUECKUX padoT
U T.JI.

munozpagueii ynugepcumema.:

— IIOMOLIb aBTOPaM B MOATOTOBKE U W3/IaHUU HAYYHOMU, yUEOHOU U METOIUYECKON
JUTEPATYPBL;

— YAOBJIETBOPEHUE MOTPEOHOCTH B TUPAKUPOBAHUU HAYYHOU, Y4eOHOU U
METOANYECKON JINTEPATYPBI.

6 OOpa3oBarejibHble  TeXHOJIOTHM.  TexXHOJOrMH  HCHOJb30BAHMS
BOCIIMTATEJHHOI0 MOTEHIIMAJIA U CHUIITIMHBI

Peanuzanysi KOMIIETEHTHOCTHOTO — NOJAXOJa  NPEIyCMaTpPUBAET  IIUPOKOE
UCIOJb30BaHUE B 00Opa30oBaTEIbHOM IIPOLIECCE AaKTUBHBIX M HMHTEPAKTUBHBIX (POpM
IPOBEACHMS 3aHATUN B COUETAHNUU C BHEAYAUTOPHOM pabOTOH ¢ Leibi0 (POPMHUPOBAHMUS
YHUBEpCAIbHBIX, OOLIENPOPECCHOHATIBHBIX M NPO(ECCHOHATBHBIX KOMIIETEHIUMN
oOyuvaronuxcs. B paMkax IUCHMIIMHBI HPEITyCMOTPEHBI BCTPEUYHM C JKCIEPTaMU U
cnenuanrcramu Komurera no Tpyay u 3aHATOCTH HaceneHusa Kypckoit obnacTu.

Tabnuna 6.1 — MaTepakTUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, UCTIOIb3YEMbIEC
MIPU TIPOBEJICHUU ayJUTOPHBIX 3aHATUN

Ne | HaumeHoBaHue pazjena (JeKIUH WIN Hcnonb3yeMble HHTEPAKTUBHBIE O0newm,
71a00PaTOPHOTO 3AHSITHS) 00pa3zoBaTesIbHbIC TEXHOJOTUM | Yac

1 | Jlexuus «BBeneHne B MUKpO- 1 HAHOTEXHOJIOTUU. | MynbTuMeInitHas Ipe3eHTaIusl. 6
Hanopa3smMepHbie MaTepraibh) YyebHas 1ucKyccusl.

HToro neknnMoHHbBIX 3aHATUN 6

2 | Ilpaktudeckoe 3anaTue 1mo teMe «PenTreHoBckmii | Pa300op KOHKPETHBIX CUTyalui 4
METOJ UCCIIEJOBAHUS

WToro npakTnyeckux 3aHsITHI 4

CopepkaHve  OUCHMIUIMHBI  O0JaiaeT  3HAYMUTENbHBIM  BOCHUTATEIbHBIM
NOTEHIUAJIOM, IOCKOJbKY B HEM AaKKyMYJHPOBAaH HCTOPUYECKHM U COBPEMEHHBIN
Hay4HbII OIBIT YEJIOBEUECTBA. Peanu3anus BOCIIUTATENBHOTO MOTEHIMAA TUCIUIIIINHEI
OCYUIECTBIISIETCSl B paMKaX €IMHOT0 00pa30BaTEIbHOTO U BOCIUTATENIBHOTO MpoIecca U
CIIOCOOCTBYET ~HENPEPHIBHOMY PAa3BUTHIO JIMYHOCTH  KaXXIAOro OOy4Yaromierocs.
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JlucuuiianHa BHOCUT 3HAYMMbBIN BKJIaJ B (OpMUpOBaHUE 00IIEH U MpoPecCHOHATbHON
KYJbTYpBI o0y4aromuxcs. Copnepxanue JUCIIUTUIAHBI CHOoCcOOCTBYET
poeCCUOHATTEHO-TPYA0BOMY BOCITUTAHUIO 00YUaAIOITHUXCSI.

Peanuzanus BocmUTaTeIbHOTO NOTEHIMANA JUCUUIIIIMHBI TOAPA3yMEBAET:

- LIeJIeHAIpaBJeHHbI OTOOp MpenojaBaTeleM W BKIIOUYECHHE B JICKIIMOHHBIH
MaTepual, MaTepuall i NPaKTUYECKUX M JIA0OPATOPHBIX 3aHATHH COAepKaHus,
JEMOHCTPUPYIOIIETO 00yJarouMcs: 00pas3iibl HACTOSIIET0 HAyYHOTO MOJBUKHUYECTBA
co3faTesiel M MpeACTaBUTENEeH JaHHOW OTpaciv Hayku (MPOM3BOJICTBA), BBICOKOIO
npodeccroHanu3Ma yueHbIx (MpeACcTaBUTENeH MPOU3BOACTBA), UX OTBETCTBEHHOCTH 32
pe3ynbTaThl M TOCIEICTBUS JESITEIILHOCTH JUIsl YeJloBeKa W OOIIeCTBa; MPUMEpPHI
MOJITTMHHON HPaBCTBEHHOCTH JIFOJIEH, MPUUYACTHBIX K Pa3BUTHIO HAYKH U MPOU3BO/ICTBA, a
TaK)Ke MPUMEPBI TBOPUECKOTO MBITIICHUS;

- NPUMEHEHHE TEXHOJOTUH, (GOpM U METOJOB MPENOJAaBAHUSA TUCIUILINHBL,
MMEIOIIMX BBICOKUNA BOCIHUTATENBHBIN 3(PGEKT 3a cyeT Co3JaHus YCIOBUU IS
B3aUMOJICUCTBUS OOYyYalOlMXCs C MpenojaBaTelieM, JAPYTUMH O0O0y4aroluMUcs,
MpeACcTaBUTENISIMU paboTonareneil (koMaHaHas padoTa, pa300p KOHKPETHBIX CUTYALHi,
pelieHre KelcoB);

- JIMYHBIA TpUMEp TMpenoJiaBaresis, IEMOHCTPAIMI0 UM B 00pa3oBaTEIbHON
JESTEIBPHOCTA M OOIIEHUU C 00YJaroIMMUCS 332 paMKaMHi 00pa30BaTesIbHOTO Mpolecca
BBICOKOM 0011IeH 1 podecCHOHaTbHON KYIbTYPHI.

Peanuzanust BOCIUTATENIBHOTO MOTEHIMANA JUCHUILTUHBI HA yU4€OHBIX 3aHSATHUSAX
HampapJieHa Ha MOJJIEPKaHUE B YHUBEPCUTETE €IMHOM pa3BUBaroOIIe 00pa30BaTEIbHOM
U BOCIIUTATEIBHOM cpefbl. Peanusaius BOCIUTATENFHOTO MOTEHIMANA IUCIUILIAHBI B
XO0JIe CaMOCTOATENbHON paboThl OOy4YaroImIMXCAd CIOCOOCTBYET pAa3BUTHIO B HHX
LEJIEYCTPEMIIEHHOCTH,  MHUIMATUBHOCTH, KpPEATUBHOCTHU, OTBETCTBEHHOCTH 32
pe3ynbTaThl CBOEH pabOThl — KA4eCTB, HEOOXOJUMBIX JUIsl YCIIEIIHON COLMATU3ALNK U
po¢heCCUOHAIBHOTO CTAaHOBJICHUS.

7 @OH/ OLIEHOYHBIX CPEACTB JJIf MPOBEACHUS MPOMEKYTOYHOM aTTeCTALUMN
7.1 IlepeyeHb KOMIIETEHIHIl € YKa3aHHMeM 3TanoB ux (GopMUPOBaHHSA B

npouecce 0CBOCHUSI OCHOBHOI NMPo(ecCHOHAIBbHOM 00pa30BaTeJIbHOM MPOTrPAMMBbI

Tabnuna 7.1 — Dransl GopMUpOBaHUS KOMITETEHIIUN

Kon u HamMmeHOBaHue | DTambl (GOPMUPOBAHHS KOMIETEHIIMN U JUCHUILIMHBI (MOYIH) U IPAKTUKH,

KOMITETEHIIH MIPU U3YYCHHUH/ POXO0KACHUH KOTOPBIX (POPMHUPYETCS TAaHHAS KOMITCTCHIIHS
HavaJIbHBIN OCHOBHOH 3aBEPIIAIOIINI

OIIK-5 Cnocoben BBencnue B dusuko-xumMuueckue | MeToabl aHain3a 1

MIPUHUMATH HaInpaBJIeHUE OCHOBBI MUKPO- U KOHTPOJIA

000CHOBaHHEIC MOATOTOBKH U HAaHOTEXHOJIOTUH HaHOCTPYKTYPUPOBAHHBIX

TeXHUYECKHE perieHus: | popmupoBaHue DIIeKTPOTEXHUKA MaTEepUAIOB U CUCTEM

B IpodecCuOHATbHOMN npodeccuoHambHOH | YueOHas Beinonnenue u 3ammura

JIESITEILHOCTH, Kapbephl 03HAKOMHUTEIIbHAS BBIITYCKHOM

BBIOMpATh Jaramku MpaKkTUKa KBaJTM (DUKAIIMOHHOM
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¢buznueckux paboTbI
HU3MEpPEHUI B MUKPO-

1 HAHOSJICKTPOHHOM

s heKTHBHBIC U
Oe3omacHble
TEXHUYECKUE CPEIICTBA

Y TEXHOJIOTH VCTIOJTHCHU T
OIIK-6 Criocoben Mertposnorus, ®duzuko-xuMudeckue | MeToabl aHamM3a u
Y4acTBOBAaTh B CTaHJAPTHU3AIMS U OCHOBBI MUKPO- U KOHTPOJIS

pazpaboTke CepTU(HUKAIHS HAHOTEXHOJIOTHH HaHOCTPYKTYPUPOBAHHBIX
TEXHUYECKON Nuxenepnas u MaTepUaJIOB U CUCTEM
JOKYMCHTAIUH, KOMITBIOTEpHASI BeinonHeHue 1 3amura
CBSI3aHHOM C rpadguka BBIITYCKHOM
npodeccnoHaTbEHOMI JaTtunku KBaTU(DUKAITMOHHOM
JeSITeTbHOCTBIO Ha busnvecKux paboThI

U3MEPEHUN B MUKpPO-
U HaHOXJEKTPOHHOM
HCIIOJTHEHU U

OCHOBE IIPUMEHEHUS
CTaHAApTOB, HOPM U
MIpaBUII

7.2 Onmucanue mnokasarejei H KPUTEPUEB OLCHUBAaHMUSA KOMHeTeHIIl/Iﬁ Ha
PA3INYHBIX 3Tanax ux (l)OpMPIpOBaHHSI, OIMHNCaHuEC IIKAJ OIICHUBAaHUA

Tabmuua 7.2 — Ilokazarenm M KpPUTEPUHM OLECHUBAHHUS KOMIIETEHLIMM, IIKaJa
OLICHUBAHUS

Kon IMToxazarenu Kputepuu u mikaia onieHMBaHUsI KOMIETESHIINI
KOMIICTECHIIUY, | OLEHUBAHUS IToporosslii [IponBuHyTHIN Beicoknii
CoJlep)KaHue | KOMIETEHUMH | (yZOBIETBOPUTEND (xoporo) (oTmuHO)
KOMIETEHIIMH | (MHIUKATOPbI HBIN)
JOCTHO)KEHUS
KOMIICTCHITUH,
3aKpeIICHHbIE
3a
JCITATIITUHOM )
OIIK-5 OIIK-5.2 3HaTh: OCHOBHBIE | 3HATh: OCHOBHBIE | 3HATBH: OCHOBHbBIE
Crniocoben OneHuBaer no | NpUMEHEHUs TEXHOJIOTHH TEXHUYECKHUE PELICHUs
MPUHUMATH KPUTEPUSIM MaTepuasoB U MIPOU3BOJICTBA U 10 TEXHOJIOTUH U
000CHOBaHHBI | 3()(PEKTUBHOCT | KOMIIOHEHTOB IPUMEHEHUS IIPUMEHEHHIO
€ TEXHUYECKHE | U U HaHO- U MaTepuasoB U MaTepuasoB U
pelieHus B 0€30IaCHOCTH | MUKPOCUCTEMHOM | KOMIIOHEHTOB KOMIIOHEHTOB HaHO- U
npoeCCHOHAN | TEXHUYECKUE | TEXHUKHU HaHO- U MUKpPOCHCTEMHOMN
bHOM peLeHus 1o MHUKPOCUCTEMHON | TEXHUKHU
NESTeIbHOCTH, | TEXHOJOTUU U | YMeThb: IPOBOJUTh | TEXHUKU
BBIOMpATh IPUMEHEHHIO | OLIEHKY YMeTh: IpoBOINUTH
3¢ (deKTUBHBIE | MAaTEPUAJIOB U | TEXHUUYECKUX YMeTh: IPOBOJIUTH | OLEHKY U
u 06e30macHble | KOMIIOHEHTOB | PELICHHI B OLICHKY COIIOCTABJIEHNE
TEXHUYECKHE | HAHO- U oOnactu TEXHUUYECKUX pa3INMYHbIX
CpEICTBa U MUKPOCHUCTEMH | TEXHOJIOTUU U pelieHuii B TEXHUYECKUX
TEXHOJIOTH Ol TEXHUKHU MIPUMEHEHHUS o0nactu pelieHuit B o0maacTu
MaTEepUasoB U TEXHOJIOTMH U TEXHOJIOTUH U
KOMITOHEHTOB MIPUMEHEHHUSI IPUMEHEHUS
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HaHO- U
MHKpOCHCTCMHOﬁ
TCXHHUKU.

Baagern
HaBBIKaMH BbIOOpa
ONTUMAJILHOTO
TEXHUYECKOTO
pelieHus B 00J1acTu
TEXHOJIOTHH U
MIPUMEHEHUIO
MaTepuasoB U
KOMITOHCHTOB
HaHO- U
MHUKPOCHCTEMHOU
TEXHHUKH.

MaTepuasoB U
KOMITOHCHTOB
HaHO- U
MHKPOCUCTEMHOM
TEXHHUKH C YUETOM
KpUTEPUEB

3¢ HeKTHBHOCTH U
0e301acHOCTH

Baanern
HaBBbIKaMU BbIOOpA
ONTHMAJIBHOTO
TEXHHYECKOTO
pelIeHus,
000CHOBaAHHUS
JTAHHOTO PEICHUS
yTeM TIOJITOTOBKU
HEOOXO0IUMON
JIOKYMEHTAITU!

MaTepuasioB U
KOMITOHEHTOB HaHO- U
MHUKPOCHUCTEMHOMN
TEXHHUKHU C YYETOM
KpUTEPHEB

s exTuBHOCTH U
0e3omacHOCTH

Biaagers B
COBEpPIIICHCTBE
HaBBIKaMU BbIOOpa
ONTUMAJILHOTO
TEXHHYECKOTO
pelIeHus,
000CHOBaHUS TAHHOTO
peIICHHSI TyTeM
IMOJTOTOBKHU
Heo0X0IUMOI
JIOKYMEHTAIUU

OIIK-6
Cnocoben
y4acTBOBaTh B
pa3paboTke
TEXHUYECKOU
JIOKYMEHTAI!
H, CBSI3aHHOMU C
npodeccruoHan
bHOH
JIEATEIHbHOCTD
10 Ha OCHOBE
MIPUMCHCHHUS
CTaHJIapTOB,
HOPM U
MpaBHII

OIIK-6.2
Cocrasisier
OTYETHI O
IKCIIEPUMEHTA
JBHBIM U
TEOPETUIECCKHU
M
WCCJICIOBAHHUS
M,
MPAKTUYECKOU
e TEIIbHOCTH
B
COOTBETCTBUU
c
yCTaHaBIIMBae
MBIMH
TpeOOBaHUSIMU

3HaTh: npaBuia
aHaJn3a
PE3yNIbTaTOB MO
AKCIIEPUMEHTAIIbH
bIM U
TEOPETUUECKUM
HCCIIEIOBaHUSM,
MPaKTUYECKOMN
JeSITeNIbHOCTH

YMern: 00001aThH
HAyYHO-TEXHHYECK
yi0 HHGOPMAITUIO
o
9KCHEPUMEHTAIbH
BIM U
TEOPETUUECKUM
WCCIICIOBAHUSIM,
MPAKTUYECKOU
JeSITeTbHOCTH

Biaapern:
HaBBIKAMH
0000mmeHus
HayYHO-TEXHUYECK
oif nHdopmanuu 1o
o
AKCTICPUMEHTAIIbH
BIM U
TEOPETUUECKUM

3HaTh: 001IME
npaBujia aHaJIu3a
pe3yNIbTaToB
SKCTIIEPUMEHTAIIbH
BIX U
TEOPETUUECKHUX
HACCIEI0BAHUH,
MPAKTUYECKOU
IEeITEIbHOCTH

Ymers:
OCYIIECTBIISTh
cbop u aHanu3
WH(POPMAIIMOHHBIX
UCXOJIHBIX TaHHBIX
IS
IKCHEPUMEHTAJIbH
BIX U
TEOPETUUECKUX
HWCCIIEIOBAHNH,
IIPAKTUYECKOU
JeSITeTbHOCTH

Biaanern:
HaBBIKAaMHM aHaIM3a
pe3yabTaTOB
MIPOBOIUMBIX
AKCTIEPUMEHTAIIbH
BIX U
TEOPETUUECKIX

3HaTh: 001IIE
MpaBujia aHAIKN3a U
CHCTEeMaTH3aluu
pe3yiabTaToOB
SKCIEPUMEHTAIBHBIX U
TEOPETHUYECKUX
HUCCIIENOBaHUM,
IIPaKTUYECKON
JIeATEILHOCTH

YMeTh. OIHUCHIBATH
MIPOBOIMIMBIC
OKCIICPUMEHTAIBHBIC U
TEOPETUICCKHE
HCCIIEIOBAHMS,
MPAKTUIECKYIO
JIeITEILHOCTD,
aHAITM3UPOBATH
pe3yJbTaThl, TOTOBUTH
IaHHBIE IS
COCTaBIICHHS 0030POB,
OTYETOB U HAYYHBIX
myOIuKaIui,
Mpe3eHTalHI

Baagern: HaBBIKaMU
aHaau3a u
CHCTEMAaTH3aLUU
pe3yabTaTOB
IKCTICPUMEHTAIBHBIX 1
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HCCIIEOBAHUSIM, HCCIIEOBaHUH, TEOPETHUYECKUX

MPaKTUYECKON MPaAKTUYECKOU HUCCIIEIOBAHUH,

JESITEILHOCTH JESATEIbHOCTH JIs1 | MPAKTHYECKOU
COCTaBJICHUSA JIeITEIIbHOCTH,
OTYETOB MIPEACTABIIATH

MaTepHalbl B BUJIC
HAYYHBIX OTYETOB,
myOJuKaIui,
IIPE3CHTALUN

7.3 TunoBble KOHTPOJIbHBIE 32IaHUS WM MHbIE MATePHAJIbl, HE00X0AMMbIe
MJIS OUEHKH 3HAHUH, YMEHHUH, HABBIKOB M (MJHM) ONbITA [IeATEJbHOCTH,
XapaKTepu3yIIuX 3Tanbl (GOpMHUPOBAHUA KOMIIETCHLUUI B Ipolecce OCBOCHMS
OCHOBHO# NMPOo(eccHOHANBHON 00pa30BaTEeJIbHOM NPOrPAMMbI

Tabnuua 7.3 - [TacnopT KOMILJIEKTa OLEHOYHBIX CPEACTB JJI TEKYLIEr0 KOHTPOJIA
yCIIEBaEMOCTH

No | Paznen (Tema) Kon TexHonorus O11eHOUHbIE CPEJICTBA Onucanue
/Tl | TUCITUTUIAHBI KOHTpPONHU- | GOpMHpOBaHUs | HamMmeHoBaHue | NeNe | mikan
pyemoit 3aJaH | OLlEHUBAHUS
KOMIIETEHI] ni
nu (nnm eé
4acTH)
1. Baenenue B OIIK-5.2; | meknms, CPC KOHTP. OIPOC 1-13 | cm. Tadm. 7.2
MUKpPO- U OIIK-6.2
HAHOTEXHOJIOTHH.
HanopasmepHsbie
MaTepuabl
2. | Aacopbuus razo | OIIK-5.2; | mexmus, CPC KOHTP. OIPOC 1-4 | cm. Tabm. 7.2
Y TIapOB Ha OIIK-6.2
OJHOPOJTHOM
MOBEPXHOCTHU
TBEPJIOTO Tela
3. | Kpucramnuuecko | OIIK-5.2; | nekmus, CPC, KOHTp. OIpoC, 1-7, | cm. tabm. 7.2
€ COCTOSTHHE OIIK-6.2 | mab. pabora, 3amuTa J1ad. Bomp
HAHOYACTHII MPAKT. 3aHATHE | PaOOTHI OCBI
JIPNe
1
4. | Meronsl OIIK-5.2; | mexums, CPC, KOHTp. OTIPOC, 1-3, | cMm. Tabm. 7.2
MOJIyYEHUS OIIK-6.2 | nab. pabora, 3amura j1ab. Bomp
dbeppocycneH3nit MPaKT. 3aHATHE | pabOTHI OCBI
Y MarHUTHBIX JIPNe
KUIKOTER 2
5. | CoBpemeHHBIE OIIK-5.2; | nexuus, CPC, KOHTP. ONpoc, 1-20, | cm. Tabn. 7.2
skcniepumenTtanbH | OITK-6.2 | ma6. pabora, 3amuTa Jiad. Bomp
BIE METO/IBI MIPAKT. 3aHATHE | PaOOTHI OCBI
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HCCIIEIOBAHU I JIPNe
MHUKPO- ¥ 3
HAHOJIUCTIEPCHBIX
CHCTEM

6. | OcHoBHBIC U OIIK-5.2; | mexuus, CPC KOHTP. OTPOC 1-5 | cm. Tabm. 7.2
MEePCIIEKTUBHBIC OIIK-6.2
NPUMCHCHHUS
HaHO- U
MUKPOIUCTIEPCHBI
X cpeln

IIpumepsI THIOBBIX KOHTPOJILHBIX 32aHUI 11l IPOBEeHUs] TEKYIEro
KOHTPOJIsl yCIIeBAeMOCTH

[TosTHOCTBIO BOMIPOCHI U 3a/1aHus AJIs TEKYILEro KOHTpoJIs npeactaBieHsl B YMK.
B wactu ¢dopmupoBaHus KOMMETEHIMH MO TeMe «AACOpOIMsS Ta30B M MapoB Ha
OJIHOPOJTHOM TTOBEPXHOCTH TBEPOIO Telia» B Ka4eCTBE MPUMEpa KOHTPOIHLHOTO OMpoca
MOTYT UCIOJIb30BaThCS CIEIYIOIINE BOIPOCHL:

1. ®usunueckas agcopOuus

2. BrmusHme Ha aacopOIuio MPUPOIBI aIcOpOeHTa 1 ajcopoara.

3. XeMocopOIus.

4. TloBepXHOCTHO-aKTHBHBIC BEIIECTBA

Tekylmuii KOHTPOJIb TaKXE€ OCYIIECTBISCTCS MYTEM BBIMOJIHEHUS U 3alIUTHI
nabopatopubix pabor (3JIP). 3ammura mpemycMaTpuBaeT OTBEThl HA KOHTPOJIBHBIC
BOIIPOCHI 10 UTOTaM JabOpaTOPHOI pabOTHI.

[Tpumep KOHTPOIBHBIX BOMPOCOB 10 UTOTAM BBITTOJIHEHHS JITA0OPATOPHOU PaOOTHI
Nel

1. UYto Takoe MarHUTHAas JEBUTAIUS?

2. Kak mpoucxouT 3aXBaT MarHUTHOM JKUJKOCTHIO BO3AYIITHOM MOJI0OCTH?

3. OOBsICHUTE THUAPOAMHAMHUKY TIpOIlecca TEPEeMEIICHUS JICBUTUPYIOMIEH
MOJIOCTH TI0 CTOJIOUKY KUIAKOCTH.

4. Kakoe npuMeHEHUE SIBJICHUIO MEPEeMENICHUs JIEBUTUPYIOIIEH MOJIOCTU 0
CTOJIOUKY JKMJKOCTH BbI MOTJIA ObI PEIJIOKUTH?

5. Ilepeuncnure U NPOKOMMEHTUPYHTE MEXaHU3MbI JUCCUIIALMHU DHEPTUH
KoJieOaTeTbHON CUCTEMBI.

6. Ilepeuncnure U MPOKOMMEHTUPYUTE MEXaHU3MbI (POPMUPOBAHUS YIIPYTOCTU
KOJIeOaTeIbHON CUCTEMBI.

7. KakoBbl NpHUYMHBI HEMOJHOTO COBHAJEHUS pPE3yJbTAaTOB HW3MEPEHUU H
pPacYeTHBIX 3HAYCHUI YaCTOThI KOJICOaHM1?

TunoBble 3a1aHus JJIs1 MPOBeIEHUsSI MPOMEKYTOYHON aTTeCTALMHU
o0yyarommxcsi
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[IpomexyTouHas arTecTalus 1Mo JUCHUIUIMHE MPOBOAUTCS B 3 cemecTpe B popme
sK3aMeHa. DK3aMeH MPOBOJATCS B (opMe OJJAHKOBOI'O M KOMITBIOTEPHOTO TECTUPOBAHMUS.

Jns TecTHpoBaHMS MCHOJB3YIOTCS KOHTPOJIbHO-U3MEPUTENbHBIE MaTepHUabl
(KUM) — Bompochl W 3alaHus B TECTOBOM (opme, COCTaBiISAIOUIME OAHK TECTOBBIX
3amanuid (BT3) mo AMcCHMIUIMHE, YTBEPX IAEHHBIM B YCTAaHOBJIEHHOM B YHHBEPCHUTETE
MOPSJIKE.

[IpoBepsieMbIMM Ha MPOMEKYTOYHOM aTTECTALUM DSIIEMEHTAMH COJEPKAHUA
SIBJISIFOTCSL TEMBI TUCIUIUIMHBI, YKa3aHHbIE B paszjene 4 Hacrosield nporpammbl. Bee
TeMbI TUCIUTUINHBI oTpakeHbl B KM B paBubix gomsx (%). bT3 Bximrodaer B ceds He
Menee 100 3amanuii u noctosiHHO nonosHsercs. bT3 xpanuTcs Ha OyMa)KHOM HOCUTEIIE
B coctaBe Y MM wu snektponHom Bujae B DOC yHuBepcurera.

JI71st mpoBepKU 3HAHUM MCTIOIB3YIOTCS BOMPOCHI U 33JIaHUA B Pa3IMYHBIX hopmax:

- 3aKPBITOM (C BELIOOPOM OJTHOTO UJTM HECKOJIBKUX MPABHIBHBIX OTBETOB),

- OTKPBITON (HEOOXO0IUMO BIHCATh MPABWIBLHBIN OTBET),

- Ha YCTaHOBJICHUE MPABUIIbHOM MOCIEN0BATENBHOCTH,

- Ha YCTAHOBJICHUE COOTBETCTBUSI.

YMeHust, HaBbIKK (MJIM OMBIT JEATEIbHOCTh) W KOMIIETEHIIMH TPOBEPSIOTCA C
MTOMOILBIO KOMITETEHTHOCTHO-OPUEHTUPOBAHHBIX 3aaa4 (cUTyalMOHHBIX,
MPOU3BOJICTBEHHBIX WM  KeWcoBOro  xapaktepa). Bce 3amaum  sBIsIOTCS
MHOTOXOAOBbIMH. YacTh yMEHHWI, HAaBBIKOB W KOMIIETEHUIHU MHPSMO HE OTPAKEHA B
dbopmyIUpOBKaxX 3a/lady, HO OHHU MOTYT OBITh MPOSBICHBI OOYYAIOIMIUMCS MPU HUX
pEIICHUMN.

B kaxnpii Bapmant KM BkimrowaroTcsl 3alaHus MO KaXJIOMY HPOBEPSIEMOMY
AJIEMEHTY COJIep)KaHUs BO BCEX TMEPEUUCIICHHBIX BhIIMIE (opmMax U pa3HOTO ypPOBHSA
cnoxxknoctu. Takor Bapumant KM mno3Bonsier OOBEKTUBHO OIPEISTUTh KaueCTBO
OCBOCHHS 00YJarOIUMUCA OCHOBHBIX 3JIEMEHTOB COJIEPIKAHUS JUCIUTUIIMHBI U YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHITUH.

[TOTHOCTBIO OLIEHOYHBIE MaTEpUaIbl U OLICHOYHBIE CPEACTBA IS NPOBEACHHUS
IPOMEKYTOYHOM aTTecTaliui 00y4aroluXxcs npeicTaBieHsl B YMM no quciuruimse.

7.4 MeroauuyecKkue MaTepuabl, ONpele/siiolie NpPoueaypbl OLUECHUBAHUS
3HAHUM, YMEHHMH, HABBIKOB M (WJIH) ONBITA JEATEJbHOCTH, XaPAKTePU3YIOLIUX
Tanbl GopMUPOBAHUA KOMIIETCHIUH

[Ipomieaypbl  OlleHWBaHUS 3HAHUM, YMEHHWH, HaBBIKOB U (WJM) OMbITA
JESATETHLHOCTH, XapaKTEPU3YIOIIUX ATkl (HOPMUPOBAHKS KOMITETCHIIHMA, PETYIUPYIOTCS
CIEAYIOINMA HOPMAaTUBHBIMU AKTAMHU YHUBEPCUTETA:

— nosoxenue [102.016-2018 O GamibHO-PEHTUHTOBOM CHCTEME OIIECHUBAHUS
pEe3yNbTaTOB OOYYEHHS IO MUCIUILIMHAM (MOIYJISM) M TPaKTUKaM TPU OCBOCHUU
oOy4JaronumMucst 00pa3oBaTeNbHbIX IPOTrPamMMm;
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yKa3aHHBIE B CIIUCKE JTUTEPATYPBHI.
KOHMPOJIsL  YCnesaemocmu
JNICUCTBYIOIIEM B YHUBEPCUTETE

— METOJIMYECKUE yKa3aHHWs, HUCIOJIb3yeMble B 00pa3oBaTeIbHOM Ipoliecce,

s mexkywezo

OAJITEHO-PEUTUHT OBOM
CJIeIYIOLIUH TOPSAIOK HAYUCIICHHS 0aJlIOB:

[0 JUCLUIUINHE
CHCTEMBI

Ta6muna 7.4 — [opsinok HauuciaeHus 6amios B pamkax bPC

B paMKax
IMPUMCHACTCA

Ne dopmMa KOHTPOJIA MuHMMaIBHBIA 6asut MakcuManbHbIN Oaiin
Oan pUMeYaHue Oann npuMeYaHue
1 KoHnTponbHbIi onpoc 1o teme 1 2 OTtBeTn1 paBUIIbLHO 4 OTtBeTu npaBUIIbLHO
MEHEE YeM Ha OoJtee ueM Ha
MOJIOBUHY BOIIPOCOB MOJIOBUHY BOITPOCOB
2 KonTponbHblii onipoc o teme 2 2 OTBeTHI TPaBUIBHO 4 OTBeTUI TPaBUIBHO
MEHEE UYeM Ha Ooiiee ueM Ha
MTOJIOBUHY BOITPOCOB MTOJIOBHHY BOIIPOCOB
3 KoHnTpoasHblii onpoc 1o Teme 3 2 OTBeTnI1 paBUIIbLHO 4 OTtBeTun npaBUIIbLHO
MeHee YeM Ha OoJee yeM Ha
MOJIOBUHY BOITPOCOB MTOJIOBUHY BOITPOCOB
4 KoHnTpoasHblii onpoc 1o Teme 4 2 OTBeTuI1 paBUIIbLHO 4 OTBeTnI1 NpaBMWIbHO
MEHEE YeM Ha OoJiee ueM Ha
MTOJIOBUHY BOITPOCOB MTOJIOBHHY BOIIPOCOB
5 KoHTpoJIbHBIN OmpoC 110 TeMe 5 2 OTBeTHI TPaBUIIBLHO 4 OTBEeTHI TPaBUIIBLHO
MEHEE YeM Ha OoJiee ueM Ha
MTOJIOBUHY BOITPOCOB MTOJIOBHHY BOIIPOCOB
6 KonTponbHbli onpoc 1o Teme 6 2 OTBeTuI NpaBUIIbLHO 4 OTBeTuI NpaBUIIbLHO
MeHee YeM Ha OoJiee yeM Ha
TIOJIOBHHY BOITPOCOB MTOJIOBUHY BOITPOCOB
7 3amuTa 1a6opaTopHON pabOThI 2 3amaHus BHITTOJHEHBI, 4 3amaHus BHITIOJHEHEI,
Nel MOArOTOBJICHBI OTYETHI, MOATrOTOBJICHBI
50-60% 3amuTel otueTsl, 80 -100%
BBIITOJIHEHO 3aIUTHI BBIITOJTHEHO
8 3amuTa 1abopaTopHON pabOThI 2 3amaHus BHITTOJHEHEI, 4 3amaHus BHITIOJHEHEI,
No2 ITOJTOTOBJIEHBI OTYETHI, [TOJATOTOBJICHBI
50-60% 3amuTel otueTsl, 80 -100%
BBIITOJIHEHO 3aIUTHI BEIITOJTHEHO
9 3amuTa 1a60paTopHON pabOThI 2 3amaHus BHITTOJHEHBI, 4 3amaHus BHITIOJHEHBI,
Ne3 ITOJTOTOBJIEHBI OTYETHI, [TOJATOTOBJIEHEI
50-60% 3amuTel otueTsl, 80 -100%
BBIITOJIHEHO 3aIUTHI BBIITOJTHEHO
10 | CPC 6 12
HUTOTIO: 24 48
[TocemaemocTts 0 16
DK3aMeH 0 36
HUTOTIO: 24 100
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s  npomedxxcymounou ammecmayuu 00yualowuxcs, TPOBOJAUMONW B BHJIE
TECTUPOBAHUS, WCIIOJIB3YETCS CIENYIONMas METOIWKAa OIICHWBAHUS 3HAHUH, yYMCHH,
HaBBIKOB U (WJIM) ombITa JearesbHOCTH. B kaxxnoM Bapuante KM —16 3ananuii (15
BOIIPOCOB U OJIHA 33]1a4a).

Kax11p1i1 BepHBIN OTBET OLIEHUBAETCS CJIETYIONIUM 00pa3oM:

— 3aJlaHue B 3aKpbITON (hopMe —206aia,

— 3aJlaHie B OTKpBITON (hopme — 2 Oaa,

— 3a/laHue Ha YCTaHOBJICHUE MPaBUIHHON MOCIEI0BATENBHOCTH — 2 Oaa,

— 3aJlaHie Ha YCTAaHOBJICHHE COOTBETCTBUA — 2 Oasuia,

— pelieHue KOMIETEHTHOCTHO-OPUEHTUPOBAHHOM 3aaun — 6 0asioB.

MakcuManbHOE KOJIMYECTBO 0aIoB 3a TeCTUpOBaHUE —36 OaIoB.

8 IlepeyeHb OCHOBHOW M /[JONOJHUTEJBbHOM Y4YeOHOH JIMTEpPaATypBhl,
HEO0X0AMMOM 1JIsl 0CBOCHUS AUCLHMIIUHbBI

8.1 OcHoBHasl yyeOHas JTUTEPATYpPA

1. MexaHuKka HaHO- U MHKPOJHMCIEPCHBIX MarHUTHBIX cpen [Tekcr]: [ydueOHOE
nocobue AJig CTyJICHTOB BY30B, 00y4. o HarpasieHuto 28.03.01 "Hanorexnonoruu u
MukpocuctemMHas texuuka] / B. M. Tlonynun [ ap.]; mox pea. B. M. Ilonynuna. -
Mocksa: @usmatiut, 2015. - 190 c.

2. Hauvana MexaHUKHM AMCIIEPCHBIX MAarHUTHBIX cpea : ydeOHoe mocoOue
[mpeaHa3zHayeHo st OakanaBpOB, MAarUCTPOB U CTYJEHTOB JHEBHOM M 3a04HOM (opMm
oOy4yeHHUsI MO HaMpaBJICHUIO TMOATOTOBKM «HaHOTEXHOIOTMM W MHKPOCUCTEMHAs
texHukay] / B. M. [lonynuH [u ap.] ; mox pea. B. M. Ilonynuna ; FOro-3amn. roc. yH-T. -
Kypck : YHuBepcurerckas kaura, 2014. - 134 ¢. — TeKCT: 31eKTpOHHBII

3. bapeioun, A.A. ®U3MKO-TEXHOJIOIMYECKHME OCHOBBI MAaKpO-, MHUKpPO, H
HaHODJIEKTPOHUKHU : ydeOHoe mocooue / A.A. bapeioun, B.U. Tomwmun, B.U.
[ITaroBanos ; nox o6u. pea. A.A. bapeionna. — Mocksa : ®usmatiur, 2011. — 783 c. :
Wi, cxem., Tabn. — Pexum  jmocryna: nmo mommucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=457643 (nara obpamienus: 17.02.2021).
— ISBN 978-5-9221-1321-2. — TeKcT : 3JIeKTPOHHBIH.

8.2 lonosiHuTeIbHAS yUeOHas JUTEpaTypa

4. ®usuka HOBBIX MatepuasioB [TekcT]: yuebHoe mocobue / UyBuibaeeB B.H. [u
ap.]. - Huxunii HoBropoa: Huxeropoackuii rocynusepeutet, 2010. - 105 c.

5. Hanomarepuanst [Tekcr]: yueObnoe nocodue / Peokonkos JI.1., JIésuna B.B.,
Nzunsurypu 2.J1. - M.: BUHOM. Jlaboparopus 3nanuii, 2010. - 365 c.

6. Cyszmanes W.II. HawortexHomorusi: @DU3NKO-XUMHSI  HAHOKJIACTEPOB,
HaHOCTPYKTYp U HaHOMaTepuaioB. - M.: KomKuura, 2006. - 592 c.

17



7. I'yces A.l. Hanomarepuasnbl, HAHOCTPYKTYpbl, HaHOTeXHOJOTHH [TekcT]. -
M.: ®PUSMATIIAUT, 2009. - 416 c.

8. AKycTudeckue CBOWCTBAa HAHOAMCIIEPCHBIX MAarHUTHBIX XKUIKOCTEH [Tekcr]:
moHorpadus / B. M. Ilonynun. - M.: ©DUSMATIIUT, 2012. - 384 c.

9. BBeneHue B TEpMOMEXaHMKY MAarHUTHBIX kujkoctedt [Tekcr]: / B. T.
bamroBoii, b. M. bepkoBckuii, A. H. Bucnosuu; nox pea. b. M. bepkosckoro. - M.:
NBTAH, 1985. - 188 c.

10. Axyctruueckue 3(hPeKThl B MAarHUTHBIX KUAKOCTAX [Tekct]: [MoHorpadus] /
B. M. Ilonynun. - M. : ®uszmataur, 2008. - 208 c.

11. Benenne B HanorexHosoruto [Tekcr]: / H. KobGascu. — M.: BMMHOM.
Jlaboparopust 3Hanui, 2007. — 134 c.

12. OcuoBrel HanotexHosoruu : yueOHuk / H.T. Ky3nemos, B.M. HoBoTopries,
B.A. XKabpes, B.1. Mapromaus. — 2-e u3z. (311.). — Mocksa : Jlaboparopus 3nanuii, 2017.
—400 c. : wi. — (Y4eOHUK JIJ1s1 BBICIICH IKOJIBI). — Peskum goctymna: o nognucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=462147 (nata obOpamenus: 17.02.2021).
— bubmuorp. B ka. — ISBN 978-5-00101-476-8. — TekcT : 2IeKTpOHHBIH.

8.3 IlepevyeHb MeTOANYECKUX YKAZAHUI

1. ®HU3MKO-XMMHYECKHUE OCHOBBI MHKPO- W HAHOTEXHOJOTHUH [DJIEKTPOHHBIN
pecypc]: METOANYECKUE yKa3aHUs K BBIIIOJHEHUIO J1a00paTOPHBIX padoOT JJIsl CTYAEHTOB
HanpasieHus: moArotToBku 28.03.01 «HaHOTEXHONIOTMU U MUKPOCUCTEMHAs] TEXHUKA/
KO3I'Y; cocrt.: I1.A. Panonos, A.M. Cropoxenko, B.M. [Tonynun, . A. [1laGanoBa. —
Kypck: 1031V, 2017. - 29 c.

2. OU3MKO-XMMHUYECKHE OCHOBBI MHKPO- W HAHOTEXHOJOTHMU [DIEKTPOHHBIN
pecypc]: METOAMYECKUE YKa3aHUs K BBIIOJHEHUIO TPAKTUYECKUX PadOT JJIsl CTYIE€HTOB
HarpaBieHus: noarotoBku 28.03.01 «HaHoTeXHOIOTMKM U MUKPOCHCTEMHAs! TEXHUKA /
IO31'Y; cocr.: B.M. Ilonynun, E.B. Illenpnemona. — Kypck: FO3I'Y, 2017. —12 c.

3. DU3NKO-XMMHUYECKHE OCHOBbI MHKPO- M HAHOTEXHOJIOTUH [DJIEKTPOHHBIN
pecypc]: MeToauyeckue pEeKOMEHAAIMU JJI CaMOCTOSITeIbBHOM pPabOThI CTYIEHTOB
HanpasieHus: moarotoBku 28.03.01 «HaHOTeXHOTOTHN 1 MUKPOCUCTEMHAsI TEXHUKA» /
IO3I'Y; coct.: A.M. Cropoxenko, B.M. ITonynun. — Kypck: FO31'Y, 2017. - 11 c.

8.4 /Ipyrue yueOHO-MeTOAMYECKHE MATEPHAJIBI

WnnrocTpaliiOHHBIE MaTepUalibl (MyJIbTUMEIUMHBIC TPE3CHTAIIHN )

OTtpacieBble HAYYHO-TEXHUUECKUE KYPHAIIBI B OMOIMOTEKE YHUBEPCUTETA!

- Hanorexnuka

- U3Bectus FOro-3anagHoro rocy1apcTBEHHOTO YHUBEPCUTETA

- M3Bectus FOro-3amnannoro rocyaapctBeHHoro yauepeurteta. Cepusi: TexHuka u
TEXHOJIOTUH

18



9 IlepeyeHb pecypcoB HH(POPMANUOHHO-TEJICKOMMYHHKAIIMOHHON CeTH
NuTepHeT, HEOOXO0AUMMBIX J1JI1 OCBOCHUS U CHUIIIMHBI

1. Dnextponnas 6ubmmoreka FO3I'Y http://www.lib.swsu.ru/

2. Wudopmarmmonnas cucrema «EanmHoe OkHO mgoctyma K oOpa3oBaTelbHBIM
pecypcam» http://window.edu.ru/library

3. DneKTpoHHO-OMOIMOTEeYHAs crcTeMa « Y HUBepcuTeTcKkas onbiamoreka onliney
http://www.biblioclub.ru

Hcnonp3oBanue MHPOPMAIIMOHHBIX TEXHOJIOTUN MO KYPCY Ha TaHHBIN MepHO]
[IPEyCMaTPUBAET UCIOJIb30BAHUE:

- COBPEMEHHBIX MPOQPECCUOHANIBHBIX 0a3bl JaHHBIX:

http://www1.fips.ru/wps/wcm/connect/content_ru/ru/inform_resources/inform_re
trieval_system/

- NH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM:

http://thesaurus.rusnano.com/

http://www.nanometer.ru/

http://www.rusnanonet.ru/

http://www.nanonewsnet.ru/

10 MeToauueckue YKazaHnus AJist oﬁyqalomnxm 10 OCBOCHMIO JUCHUIIIMHDBI

N3yyenue JUCIHUIUIMHBI IPOBOJIUTCA HA OCHOBE YUYEOHUKOB, YU€OHBIX MOCOOHIA U
METOJUYECKUX PEKOMEHJAIMI K BBIMOJHEHUIO J1abopaTopHbIX paboT. B paboueit
nporpaMme JUCLMIUIMHBI MPEACTABICHBl CIHUCOK O00S3aTEIbHOM M JIONOJHUTENIBHOM
JUTEPaTyphl U METOJUYECKUX yKa3aHUH.

CamocTrosiTenbHass paboTa MPOBOAUTCS HEMOCPEACTBEHHO IOCHE 3aHATUS U
npeJHa3HayeHa B OCHOBHOM JUIsl 3aKpeIlyieHHss Kypca H  0Oojee TIiyOOKOTro
CaMOCTOSITEJILHOTO M3y4YeHHUs MpoiineHHoro marepuana. CamocrosiTenbHas padoTa
CTYJICHTOB BKJIIOYaeT B ceOsi paboTy ¢ y4yeOHMKOM U YTEHHUE JOTMOJHHUTEIbHON
JUTEPATYphl MO H3y4YeHHOMY Kypcy. Pabora ¢ ydyeOHHMKOM mpenrnosaraeT aHaiu3
MaTepuasa, BHECEHHE JOMOTHEHUI U Pa3bsICHEHUH TaM, TJIe 3TO HEOOXOAUMO (HE ycTen
3amycaTh B ayJUTOPWH, OYEHb CIIOKHBIN MaTepual, KOTOPBIA TpeOyeT YyTOYHEHHS IO
CJIIOBAPI0 WJIM JPYrod Yy4yeOHO-METOAMYECKON JuTepaTtype W T.1.). OTy paboTy
1eecoo0pa3Ho TPOBOAUTH TOCJE 3aHATHS, IIOKAa JIETKO MOXKHO BOCCTaHOBHUTH
OOBSICHEHUSI TIpernoaBaTelisa. | TaBHIMUA MPUHIMIIAMH OPTaHU3AIUNA CaMOCTOSTEIbHOM
paboThl JOIHKHBI CTaTh PETYSIPHOCTh M CHUCTEMAaTHYHOCTH, YTO IO3BOJHT TIIyOOKO
pa3o0paThCsi BO BCEX HM3Y4aeMbIX BOINPOCAX, AKTUBHO yYaCTBOBAaTh B JIUCKYCCHSIX Ha
3aHATUAX U B KOHEYHOM UTOTE YCIEIIHO CIaTh 3a4eT U HK3aMEH.

[Tpouecc BbImoMHEHUS 1a00PaTOPHBIX pabOT MOKHO PACUJIEHUTh Ha CIIEAYIOLIIe
OCHOBHBIE OTIEpaIli: TEOPETUYECKOE N3YUEHHE MaTepuaa; MoAroToBKa HEOOX0IMMOTO
00Opy/IOBaHUs; OCBOEHUE METOJIMKH MPOBEACHUS SKCIEPUMEHTAIBLHOW 4acTU pabOThI
(cocTaBiieHHE anTOpPUTMAa); HEMOCPEJICTBEHHOE BBHITIOJIHEHHWE padoThl; 00paboTKa U
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aHaJIN3 TIOJYYCHHBIX JIaHHBIX, Hamucanue oTdera. OT4yeT mo yabopartopHou pabdoTe
JIOJDKEH COJAEp)KaTh CIENYIOIIME OCHOBHBIE DJIEMEHTBHI: Ha3BaHHE U HOMEp
nabopaTopHO# pabOTHI, 3aIaHKE U 1IEITh TA00PAaTOPHON pabOTHI, ONTUCAHUE X012 PAOOTHI,
MOJTYYCHHBIC PE3YNIBTATHl U UX aHAJIN3, BRIBOIBI IO paboOTe.

11 TIlepeyenb WH(MPOPMAUMOHHBIX TEXHOJIOTHI, MCHOJb3YeMbIX MPH
OCYIIeCTBJICHMH 00Pa30BATEIbLHOIO0 MPOLECCa MO AUCIHHUIINHE, BKJIIOYas NepeYeHb
NMPOrpaMMHOr0 odecreYeHusi U HH(POPMALNMOHHBIX CIPAaBOYHBIX CHCTeM (NPH
He00X0IUMOCTH)

DreamSpark Premium Electronic Software Delivery
LibreOffice
Antusupyc Kaspersky Endpoint Security Russian Edition

12 Omnucanue MaTepHaJIbHO-TEXHHMYECKOM 0a3pl, HeoOXoaMMON s
OCyILIeCTBJICHHS 00Pa30BaTEJbLHOI0 NPOLECCa 0 JUCUHUILINHE

VYuebnas ayautopusi [-819 u naGopatopuu xadenpst Hanorexnonoruit u
UHKEHEpHOW (U3uKM, OCHalIeHHble Y4eOHOW MeOenblo: CTONbI, CTYJdbi IS
00y4Jaronuxcsi; CTOM, CTYJ JIsl IPeTojaBaTes; J0CKa C MapKepaMu (MEJIOM).

O6opynoBaHuE JEKIMOHHON ayIUTOPHUU:

Okpan moomibHbIN Draper Consul 60x60" 152x152 (3146,40)

ITpoekTop BenQ MX522P

Hoytbyk Lenovo S210 (HD)

JlaGopatopHoe 000py/I0BaHUE:

Kareromerp B-630 Ustom Xaprskosc. 06:1. [10-699

VYer-ka yewnurens YT 103 ITO-1

Ocuunorpad C1-117 3-g Masik [10-55

YcrpoiictBo coopa manubix 780115-04 NI USB-6251 (73481.55)

I'enepatop 1'3-33 JIab.anexkrpuuectna [10-147

Yactoromerp U3-34 HUC 6/n

Boastmerp B7-21A Kypck.rocneauactutyt [10-225

[15BM tun 1 (AsusP5G41T-M LE/DDR3 2048Mb/Coree 2 Duo
E7500/SATA-11 500GbHitachi/DVD+/-RW/ATX 450W inwin/Mounutop TFT Wide
20").

13 Ocol0eHHOCTH peaju3aluM JAUCHMIUVIMHBI JJ HMHBAJWAOB W JMI C
OrpaHNYeHHBIMHU BO3MOKHOCTAMM 3/10POBbA

[Tpu 0OydeHuuM TUI] C OTPAHNYECHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI YUUTHIBAIOTCS
WX UHAUBUAyalbHbIE Ticuxodusnueckue ocobeHHoctu. (OOyueHHe WHBAIHIOB
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OCYIIECTBISIETCS TakKkK€ B COOTBETCTBUM C HWHAMBHIYaJIbHOM  MpOrpaMMmoii
peabwimTanuy WHBAHA (TIPU HATTUIHH).

Jna nuy ¢ Hapywenuem cyxa BO3MOXKHO MpEAOoCTaBiIeHHE yueOHOoM nHpopManuu
B BU3yaJbHOHN (hopMe (KpaTKMil KOHCHEKT JEKIUi; TeKCThl 3a/laHui, HaledaTaHHbIC
YBEJIMUYECHHBIM MIPUPTOM), HA AYJUTOPHBIX B3aHATHSAX JOMYCKAeTCs MPUCYTCTBUE
ACCUCTEHTa, a TaKXe CYypAONEpPEBOAYMKOB U TUDIOCYpAONEPEeBOAUUKOB. Tekyiui
KOHTPOJb YCIEBAEMOCTH OCYIIECTBISIETCS B NHUCHBMEHHON (opme: oOydaroniuiics
NUCBMEHHO OTBEYAET HA BOIMPOCHI, MMCbMEHHO BBIMIOJIHAET MPAKTHUYECKHE 3aJaHusl.
Hoxnan (pedepaT) TakKe MOXKET ObITh MPEACTABICH B MUCbMEHHOUW dopme, TPH ITOM
TpeOOBaHUSI K COJEP’KAaHUIO OCTAIOTCSI TEMH e, a TPEOOBAHUS K KAYECTBY HU3JIOKEHUS
MaTepuana (TOHATHOCTb, KAa4€CTBO pEYM, B3aMMOJCWUCTBHUE C ayIUTOpPHEH U T. 1.)
3aMEHSAIOTCSI Ha COOTBETCTBYIOIIME TPeOOBaHUS, MNPEAbABISEMble K MHCbMEHHBIM
paboTam (kauecTBO OPOPMIICHUS TEKCTA U CIIHUCKA JINTEPATYPbI, TPAMOTHOCTb, HaJIMUNE
WUTIOCTPAIIMOHHBIX MaTepuaioB W T.A.). lIpomexyTouHas aTTectanus JUisl JIUI[ C
HApYIICHUSIMH CJIyXa MPOBOJUTCS B MUCBMEHHOW (hopMe, TpHU ITOM HCHOIB3YIOTCS
oOme Kputepuu oueHuBaHusA. [Ipym HEOOXOAMMOCTH BpeMsl MOATOTOBKH K OTBETY
MOKET OBbITh YBEJIMYEHO.

Mna nuy ¢ Hapywenuem 3peHusi NOMYCKAeTCA ayauajibHOE MPEIOCTaBICHUE
uH(pOpMaIINH, a TAKKE UCTIOIB30BAHNE HA AYUTOPHBIX 3aHITHUIX 3BYKO3aIHMCHIBAIOIINX
yCTPOMCTB (IUKTO(GOHOB U T.1.). Jlomyckaercs MpUCyTCTBUE Ha 3aHATHSIX acCUCTEHTa
(TOMOIIIHUKA), OKa3bIBAIOIIETO O0YYaAIOUIUMCS HEOOXOJUMYI TEXHUYECKYIO MOMOUIb.
Texyiuii KOHTPOJIb YCIIEBAEMOCTHU OCYILECTBIsIETCS B ycTHOU opMe. [Ipu nposenenuun
IPOMEXKYTOUYHOM aTTecTaluu Ui JIML C HapyLIEHUEM 3pEHHsS] TECTUPOBAHHE MOXKET
OBITH 3aMEHEHO Ha YCTHOE coOece0BaHKE IO BOIIPOCaM.

Mna nuy ¢ oepanuueHubiMu 803MONCHOCMAMU 300PO8bsl, UMEIOWUX HAPYULeHUs]
ONOPHO-08U2AMENILHO20 annapama, Ha ayIMTOPHBIX 3aHATHIX, a TAKKE MPU MMPOBEICHUU
OpOLEAYp TEKYIIETO KOHTPOJISA YCIEBAEMOCTH M MPOMEXKYTOUYHOW aTTeCTaIllil MOTYT
OBITh TIPENOCTABIIEHBI HEOOXOJMMbIE TEXHMYECKHE CpeACTBa (MEepCOHATbHBIN
KOMIIBIOTEP, HOYTOYK WJIM JIPYTOM TaJKeT); JOMYCKaeTCs MPHUCYTCTBHE aCCUCTEHTa
(accucTEeHTOB), OKa3bIBAIOIIETO O0YYAIOIIUMCS HEOOXOJUMYIO TEXHHUUYECKYI0 MOMOUIb
(3aHATH paboyee MECTO, MEePEBUTATHLCS 10 ayAUTOPUH, TPOYUTATh 3a/1aHue, 0HOPMUTH
OTBET, O0IIATHCS C TIPEToIaBaTeIeM).
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14 JIucTt 10MOJIHeHU M N3MEeHEeHM i, BHECEHHBIX B pa004yl0 NpOrpaMmmy

JTUCIUIIIIHMHBI
Howmepa cTpanun OcHoBanue i
Homep Beero U3MEHEHUS U
U3MEHe aHHYJIMPOBA Hara | moanuch Jiuua,
HU3MCHCHHBIX 3aMCHCHHBIX HOBBIX CTpaHUIL
HUS HHBIX IPOBOJUBILIETO
HU3MCHCHUA
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