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I. AHHOTAIIUA

1. lleab 1 3a7a4u AUCUUILIAHBI

[leapt0 OCBOCHMS JTUCHUIUIMHBI SIBISETCS (OPMUPOBAHUE Y OOYyYaIOIIUXCS
MEPEUYNCICHHBIX HWXE MPOPECCHOHATBHBIX KOMIETCHINM, TPEOYIOMUX OCBOCHUS
COBPEMEHHBIX MPEACTABICHUN 0 (U3NYECKUX MPOILIECCaX U TEXHOJIOTHUSX, JISKAIUX B
OCHOBE CO3/IaHUSI CTPYKTYP MHUKPO- U HAHODJIEKTPOHHKHU.

3agauamMu OCBOEHUSI TUCIIUIUIUHBI SIBIISIFOTCS:

- HU3y4Y€HHE HAyYHBIX OCHOB (POPMHUPOBAHHUS HOBBIX CBONCTB MaTEpHalOB B
MHKpPO- U HAHOCTPYKTYPHOM COCTOSIHAM, a4 TAaKKE€ IPU HCHOJIb30BAaHUM MHUKPO- H
HaHOMATEPUAJIOB B Kaue€CTBE OOBEMHBIX MOJAU(DUKATOPOB U TTOKPHITHH;

- OCBOCHHUE TEOPETUUYECKUX OCHOB COBPEMEHHBIX J3KCIIEPUMEHTAIbHBIX METOIOB
CO3/IaHUA U UCCIICIOBAHUS MUKPO- U HAHOMATEPHUAJIOB,;

- 3HaHMe oOJyiacTe NPUMEHEHHS MHKPO- M HAHOTEXHOJOTUW, MOHMMAaHHE
IIEPCIEKTUBBI UX PA3BUTHS;

- npuoOpeTeHHe  OmbITa  CaMOCTOSITEJILHOM  HAyYHO-TIOMUCKOBOM M
HCCJIEIOBATENIbCKOM  JIEATEIbHOCTH B 00JacTM MHUKpPO- M HAHOTEXHOJOTHH ¢
MIPUMEHEHUEM CIEIHATN3UPOBAHHBIX WH()OPMAIIMOHHBIX PECYPCOB U MPOrPAMMHOIO
o0ecrneveHus.

- chopmupoBaTh TOHSTUWHBIN ammapaT HAy4yHOrO 3HaHUS B o01acTu
HAHOTEXHOJIOTUM I TOCJIEAYIOIIETO0 NPUMEHEHUS] B MNPAKTUYECKOM Hay4dHO-
MOMCKOBOM M HCCIIEIOBATEIBCKON JESITEIIbHOCTH B cepe TEXHOJOTHM IMOTy4YeHUs

MUKpO-, HHHOMaTE€pHAJIOB, a TAK)KE CYOMUKPOHHBIX U HAHOIIOKPBITHA.

2. MecTo aucuuiuimHbl B cTpykrype OOII

Juciunnuaa  «PU3UKO-XMMHUYECKHE OCHOBBI MHUKPO- U HAHOTEXHOJIOTHI
n3ydaercss B MoayJsie @u3nka KOHJIEHCUPOBAHHOTO cocTosinus bioka 1. JlucuumninHel
4acTH y4yeOHOTo TulaHa, (OPMUPYEMOM YYaCTHHUKAMH OOpa30BaTEIbHBIX OTHOIICHUHU.
N3ydyeHne naHHOW JUCHMIIMHBI HEMOCPEACTBEHHO CBS3aHO CO CICAYIOUIMMHU Kypcamu
y4eOHOTO TIJIaHa:

- dusuka KOHJICHCUPOBAHHOTO COCTOSIHUS BCIICCTBA,



- Ou3nka NOBEPXHOCTH U HU3KOPA3MEPHBIX CHUCTEM,;
- Hanotexnonoruu B ¢pusnke KOHAEHCHPOBAHHOTO COCTOSIHUS BEIIECTBA.

Ilocne o3HaKOMJICHUS C KypCOM JIGKHI/II\/’I CTYACHTBI OOJIKHBI YMCTb

KBaJIM()ULIMPOBAHHO MOJXOIUTH K IOCTAHOBKE 33/1a4, BEIOOPY OOBEKTOB MCCIEAOBAHUS
B CBSI3U C UX CTPOEHUEM U CTPYKTYpPOH IPH PELICHUH HAayYHBIX U Hay4YHO-TIPUKIIAIHBIX
npoOsieM, CBSI3aHHBIX €  HAYYHO-HUCCJIENOBATEIbCKOW  MPAKTUKOM,  Hay4dHO-
HCCJIEI0BATENbCKOM pabOTOM M IMOATOTOBKOM BBITYCKHOM paOOThl OakanaBpa JUIs

UTOrOBOM FOCYI[&pCTBGHHOﬁ aTTCCTalluu.

BX01HOM KOHTPOJIb HE IPOBOJIUTCS.

3. O0beM JUCHMILIMHBI: 2 3a4CTHBIC €IUHHUIBI, /2 aKaJeMUUeCKHX Jaca, B TOM

qucJje.

KOHTAKTHAsl ayJUTOpHas padora: jekiuu 28 4acos;

camMocTosiTe/ibHast padora: 44 yaca.

4. Ilnanupyemblie pe3yJibTATHI 00y4YeHHUs] MO JUCHMILIMHE, COOTHECEHHbIE C

INIAHUPYEMBIMHU peE3yJibTaTaMUd 0CBOCHUS Oﬁpa3OBaTeJII)HOI71 nporpaMmmasl

ITnanupyemMsble pe3ynbTaTbl OCBOCHUS
00pa3oBaTeNbHON MPOTrPAMMBI

(bopMupyembie KOMIIETEHITUH )

[Tnanupyemble pe3yabTaTbl 00yueHUs 10 TUCIUILIMHE

IIK-2. CrocoOGeH BBIMONHATH SKCIIEPUMEH-
TalpHYI0 paboTy B oOmactu QU3NKH U
opopmMIIATh pe3ynabTaThl HCCIEAOBAHUN U
pa3paboToK.

I1K-2.1. TIpoBOOUT 3KCHEPUMEHTAJIBHBIE MCCIEN0-
BaHUS C MPUMEHEHHEM Hay4YHO-HCCIIEI0BATEbCKOIO
000pyIOBaHUSI B COOTBETCTBUU C YTBEP:KIECHHBIMU
METOJIMKAMHU.

IIK-3. CnocobeH compoBOXAaTh THIIOBbIE

TEXHOJIOTUYECKHE Tpolecchl B  o0iactu
MaTepuaioBeICHH u TEXHOJIOTUH
MaTepuasoB

I1K-3.1. OcymecTBisger  aHanus
MaTepuaJIoB;

[1K-3.2. OueHuBaer BIMSHHUE TEXHOJIOTUYECKUX
(GakTOpOB  THIIOBBIX PEKUMOB TEPMHUECKOH U
XMMUYECKON 00pabOTKM Ha CBOICTBA M CTPYKTYpY

MaTepHUaJIOB.

CTPYKTYpBI

S. ®opMa NpoMeKYTOYHON ATTECTALMU U CEMECTP MPOXO0KACHUS

3a4eT B 6 cemecTpe.

6. SAI3bIK MpenogaBaHuA. PyCCKUM.




Il. Conepxxanue IMCHMIIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM (pa3gesiam) ¢
YKa3aHHMEM OTBEJCHHOI0 HA HUX KOJHYECTBA aAKaAeMHUYECKHMX YacOB W BHIOB
Y4eOHbIX 3aHATHH.

1.l cTyAeHTOB 04HOI (pOpMBI 00yUeHHS

KonrakTtHas |CamocrosiTenbHas
Bcero | pabora (yac.) | paborta, B TOM
(uac.) yucie Konrpoin
(dac.)

Y4eOHast mporpaMMa — HAMMEHOBAHKE PA3/ICIIOB U TEM
Jlexknuu

Pu3nKo-xuMHYECKHE OCHOBDI MHUKPO- H HAHOMATEPHAJI0B, METO/IbI UX HCCJICTOBAHUA

Beenenwue, nenu u 3a1aun Kypca. OU3HMKO-XUMUYECKHE
OCHOBBI MHMKpPO W HaHoMarepuanoB. Kiaccuduxanus 6 2 4
MHUKpPO ¥ HAHOOOBEKTOB.

CBolicTBa MHKpPO- M HaHOpPa3MEpHbIX OOBEKTOB
HNOJIMKPUCTAIIIMYECKUX, aMOP(HBIX U OPraHUYECKUX 16 6 10
MaTepHaJIOB.

MeTto/1bl Hccie10BaHUSI HAHOMATEPUAJIOB:

1) MeTo/1bl ONTUYECKOH MUKPOCKOIIUY;

2) ©pactpoBass U IPOCBEUMBAIOLIAS  DJIEKTPOHHAA
MHUKPOCKOIIHUS;

3) 30oHmOBas  aTOMHO-CHJIOBas ¥  TyHHenbpHas | 16 6 10
MHUKPOCKOIIHUS;

4) nazepHasi MUKPOCKOTIHS,

5) MarHMUTHO-CUJIOBasi MUKPOCKOIIUS;
6) CIEKTpaJIbHBIN aHAIN3.

MeToabl MOJYYCHHUSI MUKPO- 1 HAHOMATECPHAJIOB, OCHOBDI HAHOTEXHOJIOTHH

MeTtoap! OTy4eHUsI MUKPO- M1 HAHOMATEepUaJIOB:
1) MUKpOYACTHL, HAHOYACTHULI, HAHOKJIACTEPOB;
2) NOPUCTBIX MUKPO U HAHOMATEPHUAJIOB;

3) KOMITAKTHBIX HAHOMAaTEPHUAJIOB;

o 146 6 10
4) NIEHOK U MOKPBITUH;

5) TONMMMEpPHBIX M KOMIIO3UTHBIX MHKPO U HaHO-
MaTepHaJioB;

6) 30H/10BBIC TEXHOJIOTUH U JIUTOTpadus.

[TepcrieKTHBBI MPUMEHEHHSI MUKPO- U HAHOMAaTEPHUAJIOB:
1) anektponuka u HHGOOPMALIMOHHBIE TEXHOJIOTUH;

2) meaunuHa U HapMaKOIOTHUS;

3) TouHasg MeXaHuKa, ONTHKA; 16 6 10
4) MalIMHOCTPOEHHUE, TPAHCIIOPT; OXPaHA OKPYXKAIOIIEH

Cpeibl.

3auer: 2 2 0

NUTOI'O: 72 28 44




I11. O0pa3oBaTeabHbIC TEXHOJIOTHH

YueOHass nporpaMmmax-

HaNMeHOBaHHeE Pa3/ieJIOB U TeM (8 Oobpa3oBartesibHbIE
Bun 3ansitus
CMPO20M COOMEenmcmeun ¢ TeXHOJOTUH
pazoenom || PILJ])

Beenenue, nenu u 3amadu  Kypca. Jlexuun N3noxenue TEOPETHYECKOTO
OU3NKO-XMMHUYECKHE OCHOBBI MHKPO MaTepuaia (Ipe3eHTarusl)
u HaHomarepuayioB. Kiaccudukanus AKTHUBHOE ClIylIaHue.
MHUKPO- U HAHOOOBEKTOB. ['pynnoBoe pemenue 3anay.
CaoiicTBa MUKPO- M HAHOPa3MEPHBIX Jlekuun N3noxenue TEOPETUYECKOTO
00BEKTOB MOJIUKPUCTAIUINYECKUX, MaTepuaia (IIpe3eHTaLs)
aMOp(HBIX M OPraHUYEeCKUX Mare- AKTHBHOE CITyIIaHNC.
PHAIIOB. I'pynnoBoe pemenue 3anay.
Meroasl ucciaenoBaHWS HaHOMaTe- Jlexuun N3noxenue TEOPETUYECKOr 0
pHaJoB: Marepuaia (pe3eHTalus)
1) MeTogpl ONTHUYECKOM MHUKpOC- AKTHUBHOE CIIyLIaHue.
KOIIUH; I'pynmoBoe peuienue 3aaay.
2) pactpoBas M MPOCBEUMBAIOIIAS
AJIEKTPOHHAS MUKPOCKOIIHS;
3) 3oHOOBas aTOMHO-CHUJIOBasT U
TYHHEJIbHAs! MUKPOCKOIIHS,
4) nazepHast MUKPOCKOTIHS;
5) MarHuTHO-CHJIOBAsi MUKPOCKOTIHS,
6) CrieKTpaJbHbIN aHAJIN3.
Meroabl  MONY4YEHUST  MHKPO- H Jlexunn N3noxenue TEOPETHUECKOTO
HAHOMAaTEPHUAIIOB: marepuaina (Ipe3eHTaus)
1) MHUKpOYacTHIl, HAHOYACTHI, HAHO- AKTHBHOE CIIyIIaHHC.
KTACTEPOB; I'pynnoBoe pemenue 3anay.
2) T[OpUCTBIX MHKpPO- U  HaHO-
MaTepHuasos;
3) KOMIAKTHBIX HAHOMAaTEPHUAJIOB;
4) IMJIEHOK U TTOKPBITHIA;
5) TONUMEpPHBIX W KOMIIO3UTHBIX
MHUKpPO- U HAHOMAaTEPHUAJIOB;
6)  30HIOBBIE  TEXHOJOTUHM U
auTorpadus.
[IepcnekTHBBl IPUMEHEHUST MUKDPO H Jlexuuu H3noxenue TEOPETUYECKOTO

HAaHOMATEPHAJIOB:

1) anekTpoHuka U MH(OPMaLMOHHBIE
TEXHOJIOTHH;

2) MeaunuHa U (HapMaKoIOTHs;

3) TouHas MEXaHHMKA, OTITHKA;

4)  MalIMHOCTPOEHHE, TPAHCIOPT;
OXpaHa OKPYXaroIIe cpebl.

Marepuana (pe3eHTaIus)
AKTHBHOE CIIyLIaHUE.
I'pynnoBoe pemenue 3anay.




HpOBeI[eHI/Ie JCKIIMOHHBIX 3aHATUH 10 JAUCHUIIIINHE OCHOBBIBACTCA HAa aKTHMBHOM
METOIC 06}"—IGHI/IH, IIpru KOTOPOM YydalmueCda HC ITaCCUBHBLIC CIIyIIAaTCIIM, 4 aKTUBHBIC
YHYaCTHUKH  3aHATHA, OTBCHAIOMIHNC Ha  BOIIPOCHI IMpCIioaaBaTeisAd. BOHpOCBI
MMpCroaaBaTCIIA HACJICHBI HaA daKTUBU3AlINI0 ITPOICCCOB YCBOCHUA MATCPHAJId, 4 TAKIKC
Ha Pa3BUTHUC JIOTHUYCCKOI'O MBIINJICHUA. Hpel'IOI[aBaTGJIL 34apPpaHCC HaMCYacT CIIMCOK
BOIIPOCOB, CTUMYIIMPYIOININX ACCOLNUATHBHOC MBIIIJIICHHUC W YCTAHOBJICHHC CBSI3EH C

paHeC OCBOCHHBIM MAaTCPHUAJIOM.

IV. Ouenounble MaTepHaJIbl VISl IPOBeleHUs] TeKyllel U MPOMEKYTOYHOM

arTrecranmmmu

IMacnopT oHaa OLIEHOYHBIX CPEACTB

HaumenoBanue
KonTposmpyemblie pa3zaesibl ®opmupyemas OI[€HOYHOI0 ToKa3aTeH oLeHKI
(TeMbl) TUCHMILINHBI KommnereHusi | cpeacrsa/ Cnocod
aTrecTalnuu
Tema: BBenenue, 1enu u 3aaadu IK-3 Paznen Tecra / O6m1as cymma 0asios,
Kypca. OU3NKO-XUMUYECKUE MUCHbMEHHBIN KOTOPBIE MOTYT OBIThH
OCHOBBI MHKPO- W HaHOMATe- IIOJIyYEHBI 3a pa3jien
puanoB. Knaccudukamus Mukpo- tecta (Bkiag 20% ot
1 HAHOOOBEKTOB. o0u1ero yncia 6ajos).
Tema: CBolicTBAa MHKpO- U [1K-2, TIK-3 Pazgen tecra, O6mmas cymma 6aios,
HAaHOPA3MEPHBIX OOBEKTOB TIOJIH- [TouckoBo- KOTOPBIC MOTYT OBITH
KPUCTAILTUYECKUX, aMOPPHBIX H UCCIIeJIOBAaTeNbCKasl | TONyUYEHBI 3a pa3zen
OpPraHMYECKUX MaTEepHaJIOB. pabora / tecTa (Bki1ag 20% ot
MMCbMEHHBIN o01rero uncia 6anos).
O6mras cymma 0asios,
KOTOpasi MOXKET OBbITh
MI0JIy4€Ha 3a IIOUCKOBO-
HCCIIEJIOBATEIbCKYIO
pabory.
Tema: Mertoapl HCCAEIOBAHUSI I1K-2, ITK-3 Pasgen tecra, O6mras cymma 0asios,
HAaHOMAaTepPHAaJOB: [TouckoBo- KOTOpBIE MOTYT OBITH
1) MeToaBl ONTHYECKOW MHKPO- HCCIIEIOBATENbCKAsl | IMOJIYUEHBI 3a pa3jien
CKOIINH; pabota / Tecta (BKkiag 20% ot
2) pacTpoBasi U MPOCBEUYHBAIOIIAS MMCbMEHHBIN oO1uiero uncia 6ansos).
AJIEKTPOHHAS MUKPOCKOTIHS; O6mras cymma 6asios,
3) 30HAOBas aTOMHO-CHUJIOBAas U KOTOpasi MOKET OBITh
TYHHEJIbHAsT MUKPOCKOITHS; MOJIy4€eHa 3a IOUCKOBO-
4) nazepHasi MUKPOCKOIIHS, UCCIIEJIOBATEIBCKYIO
5) MarHUTHO-CHUJIOBAas MHKPOC- pabory.
KOTuS,
6) CIIeKTpaJbHbBIN aHAJIH3.
Tema: Mertonant MOTy4YEeHUs I1K-2, TIK-3 Pasgen tecra, O6mias cymma 6asios,
MUKPO- 1 HAHOMAaTEPHAaJIOB: ITonckoBo- KOTOPBIE MOTYT OBITh




1) MuKpouyacTHI], HaHOYACTHII,
HAHOKJIACTEPOB;

2)  TOpPUCTBIX  MHKpPO- H
HaHOMaTEPHAJIOB;

3) KOMIIaKTHBIX HaHOMaTepua-
JI0B;

4) IJICHOK U MTOKPBITHIA;

5) MONMMMEPHBIX U KOMIO3UTHBIX
MUKpO- U HAHOMAaTepHaJIOB;

6) 30HIOBBIE TEXHOJOTUU U

HCCIIEI0BATENIHLCKAS
pabora /
MMUCbMEHHBIN

MIOJTyYCHBI 32 pa3zaei
tecta (Bkiag 20% ot
obmero yncia 6aioB).
OO6mmas cymma 6aiios,
KOTOpAast MOXKET OBITh
MOJTy4eHa 3a TIOUCKOBO-
UCCIIEIOBATEIIbCKYIO
pabory.

nutorpadus.
[1K-2, ITK-3 Paspen Tecra, OO6mmas cymma 6aiios,

Tema: IlepcriekTuBbl IpHUMEHE- [TouckoBo- KOTOpBIE MOTYT OBITh

HUS MUKPO- ¥ HAHOMATEPUAJIOB: HCCIIeIOBATENLCKASI |  IOJIYYCHBI 32 pas/ien

1) onexkrpoHuka u HHPOpPMA- pab6ora / tecta (Bkiiag 20% ot

LUOHHBIE TEXHOJIOTHH; MMUCbMEHHBIN o0m1ero uncia 6aios).

2) MenunuHA U (PapMaKOJIOTHS; O6mmas cymma 6aos,

3) TouHast MEXaHHUKA, OTITHKA; KOTOpast MOXKET OBITh

4) MalIMHOCTPOCHUE, TPAHCIIOPT; MOJTy4eHa 3a TOUCKOBO-

OXpaHa OKPYXKAroIIeH CPe/Ibl. UCCIICJIOBATEIIBCKYIO

pabory.
TexHoJioru4Yeckass Kapra
HaumenoBanue Cpoxu Mxana
OII€eHOYHOI0 Kpurepuu onenuBanus
BbINOJTHEHH S OlleHUBAHUS
cpeacTBa

Tect (comepxur 5 B TCUCHUC MaKCHMAaJTbHBIH 18-20 6ammoB - 91-100% mpaBUIBLHBIX

pas3zenos, cemecTpa yYpOBEHb OTBETOB — BBICOKUI YPOBEHb 3HAHHIA;

COOTBETCTBYIOIIUX 20 GayioB 15-17 OGammoB - 71-90% %

TeMaM MPAaBWIBHBIX OTBETOB — JOCTaTOYHO

JTUCITUTITUHBI) BBICOKMH YPOBEHb 3HAHHIA;
13-14 6amnoB - 61-70% mnpaBUIBHBIX
OTBETOB — CPEAHUIN YPOBEHb 3HAHUIA;
11-12 6anmnoB - 51-60% mnpaBUIBHBIX
OTBETOB — HU3KUHM YPOBEHDb 3HAHUIA;
menee 10 6amnoB - 0-50% mpaBHIIBHBIX
OTBETOB — OYEHb HHU3KUNA YpPOBEHBb
3HAHUU.

ITouckoBo- B T€UEHUE MaKCUMAaJILHBIHI 80 OamioB - CTYOEHT TMOJHOCTHIO

HCCIeI0BaTeNbCKAs cemecTpa yYpOBEHB BoimonHmWI 3ananue [IMP, moxazan

pab6ora (ITNP) 80 6aymoB OTJINYHBIE 3HAHUS U YMEHUS B paMKax
YCBOGHHOTO y4eOHOTO  Marepuana,
[INP odopmieHa akKypaTHO U B
COOTBETCTBUU C  TPEIbSIBISIEMBIMU
TpeOOBAHUSIMHU.
70 GamaoB - CTYAGHT TMOJHOCTBIO
BeImoyHUI 3amanue IIMP, mokasan
OTJIMYHBIC 3HAHUS M YMEHHS B paMKax
YCBOGHHOTO y4eOHOTO  MaTepuaia,
[TNP  odopmieHa akkypaTHO, C
HEOONBIIMMU ~ HEIOYeTaMU U B




COOTBETCTBUU C  MPEABSIBISIEMBIMU
TpeOOBaHUSMHU.

60 OamioB - CTYIEHT TOJHOCTBIO
BeimorHua 3aganue IIMP, moxkazan
XOpOIIME 3HAHUA W YMEHHUS, CMOT
000CHOBATH ONTUMAJIBHOCTh
MPEJI0KEHHOTO peleHus, ecThb
HenocTaTku B opopmienun [TUP.

50 ©OamioB - CTYIEHT TOJHOCTBIO
BeimonHua 3aganue IIMP, moxazan
XOpOIIUE 3HAHUA W YMEHHUS, HO HE
CcMOr 00OCHOBaTh  ONTUMAJIBHOCTh
MPEJI0KEHHOTO peleHus, ecThb
HenoctaTku B opopmienun [TUP.

40 ©OamIoB - CTYACGHT TIOJHOCTBIO
BbINOJIHWI 3aaanue [P, Ho nonycTun
HEKOTOpPbI€ HETOYHOCTH, HE MPOSBUI
YMEHUS MPABUILHO UHTEPIPETUPOBATH
MOJTyYCHHBIC pe3yabTaThI, €CTh
Henoctatku B odopmiiennu [THP.

30 OamioB - CTYIEHT TOJHOCTBIO
BbINOJIHUI 3aaanue [I1MP, Ho nonycTun
CYILIECTBEHHBIC HETOYHOCTH, HE
MPOSIBUII YMEHUS MPaBUILHO
WHTEPIPETHUPOBATH MOJTyYCHHBIC
pe3ynbTaThl, KauecTBO oQopMiIeHuUs
[T1P nmeeT HEAOCTATOUHBIN YPOBEHb.
20 GamiIoB - CTYIAEHT HE IMOJHOCTBIO
BbINOJHWI 3aaanue [P, Ho nonycTun

CYHICCTBCHHBIC HETOYHOCTH, HE
MMPOsABUII YMCHHA IMpaBUJIBHO
HHTCPIPETUPOBATH IMMOJIYYCHHBIC

pe3ynbTaThl, KauecTBO OQOpMIIEHUS
ITNP vimeeT HU3KUI YPOBEHB.

10 GamioB - CTYIEHT HE MOJHOCTHIO
BoIONIHWII 3amanue IIWP, mpu stom
NPOSBUJI  HEJIOCTATOYHBIM  ypOBEHb
3HAHMM M YMEHHH, a  Takke
HECIIOCOOEH TMOSICHUTh IOJIY4YEHHbIN
pe3yJbTar.

0 OamioB - CTYAEHT HE BBITIOJIHUI
3ananue [11P.




3ananus nus tekymero kourpoJia (Tecr):

BapuaHT TecTa OTKPBLITOr0 THIIA, MPEANoJIaralolimii CB000JAHOE CAMOCTOATEIbHOE

H3J102K€EHHE 0TBETA WM BCTABKY CJI0BA/CJI0BOCOYETAHUS:

1) Onummre (usnyeckne CBOWCTBA TBEPIBIX TEJ, CYIIECTBEHHOE W3MEHEHUE
KOTOPBIX MOXKET IPOU30HTH HpPHU JOCTUKEHMHM CTPYKTYpPHBIX 3JEMEHTOB pPa3MEPOB
HAaHOOOBEKTOB

2) Onumure (QU3NYECKHE CBOWCTBA TBEPABIX TEJ, CYIIECTBEHHOE H3MEHEHHE
KOTOPBIX MOXET IPOU30MTH MpPH JOCTUKEHUH CTPYKTYPHBIX 3JIEMEHTOB pa3MepoB
HAHOOOBEKTOB

3) Kakoii BKJ1aJ] pOCCHIICKHE YUEHbIE BHECIIU B Pa3BUTHE HAHOTEXHOJIOT U

4) Kakue wu3BECTHbBI METOJbl IOJyYEHUS HAHOYACTUL, HAHOKJIACTEPOB,
HaHOIIOPOIIKOB?

5) Ilepeuncnure 1 ONUIINTE BUBI YTIEPOJHBIX HAHOTPYOHBIX CTPYKTYP

6) Uto Takoe nurorpadus?

BapuaHT TecTa 3aKpbITOr0 THIIA, NPEANOJAraoninii BbIOOp 01HOr0 NPaBUJIbHOIO

oTBeTa:

1) Ilomeniast TOHKHI CJIOM MOTYNPOBOJHUKA C Y3KOU 3aMPEIIEHHON 30HOW MEXKTY
JIBYMSl CIIOSIMH Marepuaiga ¢ OoJjiee IMIUPOKOM 3ampeniéHHOW 30HOM,
MTOJTY4aroT:

- KBaHTOBYIO TOUKY;

- KBanToBy10 simy;

- KBanToBBIi1 Oapbep;

- KBaHTOBY1O Hriy.

2) Uto Takoe KaHTHJIEBEP?

- KomnbroTrepHslii 070K B CHIIOBOM MUKPOCKOIIE;

- Komnsrorepnas mporpamma o0pabOTKH TaHHBIX CKAaHUPYIOIIET0 MUKPOCKOIIA;

- [Tognoxka 1151 00pa3LoB B pacCTpOBOM MUKPOCKOIIE;

- 30HJ] B CKAHUPYIOIIEM CHJIOBOM MHUKPOCKOIIE.

3) Kto BBen B Hay4HYIO JIUTEpATypy TEPMUH HAHOMATEPHUAIIBI?



- I'. I'menrep;

- XK. 1. Andepos;

- P. ®etinman;

- 3. Jlpexcnep.

4) Kakumu 00s13aTelIbHBIMU CBOMCTBAMHU JIOJKEH 00J1aflaTh KaHTUJIEBEP?

- JIomKeH IpOBOAUTH DJIEKTPUUYECKHH TOK;

- Jlo;okeH OBITH BBITIOJTHEH U3 MAarHUTHOTO MaTepuala,

- Jlo;mkeH OBITh BBITMIOJIHEH U3 3aKaJEHHON CTaju;

- JloibkeH OBITh THOKHM C U3BECTHOM KECTKOCTEIO.

5) Kakoli MeTos HE OTHOCUTCSI K OCHOBHBIM METOJIAM TMOJy4E€HUS YTIEePOJIHBIX

HAHOTPYOOK ¥ HAHOBOJIOKOH?

- Hdyrosoi;

- JIazepHO-TepMHUUECKNUIA;

- [luponmmtuueckuii;

- BHOTEXHOJIOTNYECKUH.

6) Kakoe cBOMCTBO XapakTEPHO ISl MUKPOIMYJIHCUU?

- MukposMyJIbCUU TPO3PAYHBIC KUIKOCTH;

- MUKpO3MYJIbCUHA UMEIOT TEMHO-CEPBIN 1LIBET;

- MuKpOAMYJIbCUU HENIPO3PAYHBIE )KUIKOCTH;

- MukposMyJIbCUU SIBJISIFOTCSI XOPOIIUMH MPOBOTHUKAMHU JICKTPUYECTBA.

7) Uto o3navaet ypaBHeHnue ['m66ca-Tomcona?

- B3anMocBs3b MOBEPXHOCTH 00BEKTA U €T0 00bEMA,

- BauMocBs13b TemniepaTyphbl IIaBIECHUS KPUCTAIUIUTA U BA3KOCTH;

- B3auMoCBsI3b U3MEHEHUS TEMIIOCOICPHKAHUS KPUCTAJUIUTA U €r0 COCTaBa,

- BzauMmocBs3p TemmepaTypbl IUIABJICHUS] KPUCTAUIMTA W KPUBU3HBI
OTPaHUYMBAIOIIEH €T0 TOBEPXHOCTH.

8) Uto Takoe MOJEKYISIPHBINA acceMOep?

- Menpyaninas yactuiia aToma,

- MonekynsipHas  MallMHa, KOTOpas  3alporpaMMHUpPOBaHAa  CTPOUTH

MOJIEKYJISIPHYIO CTPYKTYPY U3 00Jie€ MPOCThIX XUMHUECKUX OJIOKOB,;



- CyOKJieToYHas 9acTHIIA;
- Konmnounuerit ancam6is [TAB.
9) Eciiu moMecTuTh TOHKHH CIION IMOJYNMPOBOJHUKA C IIUPOKOW 3amperiéHHON
30HOM MEXKIY JIBYMS IMOJYIPOBOJHUKAMHU C Y3KOW 3aIlpPEIIEHHON 30HOM TO
HOJTYYUTCSA:
- KBanToBas Touka;
- KBanroBas saMma,;
- KBanToBbIi1 Oapbep;
- KBaHTOBas urina.
10) Kakoii u3 MUKPOCKOIOB H300PETEH MO3KE OCTATBHBIX ?
- CKaHMPYIOIIUA CUIIOBON MUKPOCKOTI;
- CKaHUpYIOIMI TYHHEJIbHBIA MUKPOCKOTI;
- PacTpoBBbIil MUKPOCKOI,
- [IpocBeunBaronmii 3JIEKTPOHHBIA MUKPOCKOII.
11) Ko BriepBbi€ BBIABUHYI UICI0 O PA3BUTUU HAHOTEXHOJOTMU B COBPEMEHHOU
dbopmynupoBKe?
- [1.C. Jlannac;
- 3. Ipekcnep;
- P. ®eiiaman,
- H. Bunep.
12) PaGoTa ckaHMPYIOIIEro TYHHEIHbHOTO MUKPOCKOIIA OCHOBAHA Ha:
- dudpakuyn peHTreHOBCKUX JIy4ei;
- Dddexre TyHHENMPOBAHUS HJICKTPOHOB Yepe3 TOHKHUN TUAIEKTPUUECKUN
MIPOMEXKYTOK MEXKTy MPOBOIAIICH IMMOBEPXHOCTHIO 00pasiia U CBEpXOCTPOI UTJION,;

- [IpocBeunBannu 0Opasia peHTTeHOBCKUMHU JTyYaMH;

- IIpocBeunBanun 06pasia My4yKOM AJIEKTPOHOB TMPH YCKOPSIOIIEM HAMPSHKEHUN
200-400 xB.

13) Kakast u3 HAHOCTPYKTYp SIBJSIETCS TEPMOJIMHAMUYECKH HEYCTOMUYUBOM?

- Mukpoamynscus;

- Munenisr;



- YriiepoHbie HAHOTPYOKHU.

14) B kakoM MUKPOCKOIE UCIOJb3YyETCs KaHTHIIEBEP?
- CKaHUpYIOUIUK CUIIOBOM MUKPOCKOTI;

- CKaHUpYIOUIMI TYHHEJIbHbBII MUKPOCKOII,

- PacTpoBbIii MUKPOCKOTT,

- [IpocBeunBaroOmmm 3JIEKTPOHHBIA MUKPOCKOII.

[IonCKOBO-HCCIEIOBATEIbCKAS pa60Ta 110 TCMATHUKC «Cunre3 )51

AKCIIEPUMEHTAIBHOE HW3YyYEHUE MHUKPO- M HAHOMATEPUAJIOB PA3JIMYHOW TE€OMETPHH,
omnpenesieHne (HU3NUECKUX CBOMCTB M XUMHYECKOIO0 COCTaBa MaTepuaioBy. BapuaHThI
TEM MPEIACTABICHBI HUKE.

1. Onpenenenue CTPyKTYpPHOUM OpraHu3allii HAaHOCUCTEM Ha OCHOBE ()paKTaJIoOB.

2. Teoperndeckoe MOJCTUPOBAHUE DJJICKTPOHHOM CTPYKTYpBI KJIACTEPOB.
Marudeckue 4mcia.

3. Pacuer (Qu3NKO-XUMHUYECKUX CBOWCTB WHIAWBUAYAJIbHBIX HAHOYACTHI] B
3aBUCHUMOCTH OT pa3Mepa.

4. CynpamoJIeKyJISIpHbIE aHCAaMOJIM U YCTPOMCTBA: AJIEKTPOHHOE CTPOCHUE U
MOJICIY OTIUCAHUS.

5. CnoxxuBIIvecss W TMEPCIeKTUBHBIE 00JIACTH NMPUMEHECHHS HaHOMATEPHAJIOB B
Pa3IMYHBIX OTPACISAX TPOMBIIUIEHHOCTH.

6. MeTonbl ompenelieHusT pa3MepoB HaHOYACTHII. PacueT pasMepoB MO METOIyY
TEIUIOBOM JecopOlMM a30Ta: ompenesseMas BeluuuHa, (opmylia pacyera, JOIMYCKH,
TOYHOCTb.

7. AlbTepHaTHBHAS SHEPreTHKa U HaHOMaTepHallbl.

8. buommmeTmka:  apXWTEKTypa TMPUPOIHBIX  MaTepUAJOB,  YCIOBHS
(dhopMUpOBaHHS U CBOMCTBA.

9. MeToapl TONY4YeHHUS YHOPSIOYCHHBIX HAHOCTPYKTYp. Camoopranusaius B
HaHOCHCTEMaXx.

10. MeauuuHCKUE acIEeKThl HAHOTEXHOIOT M.

11. KoMmproTepHOE MOJEIUPOBAHUE POCTA ICHAPUTHBIX KPHUCTAJIIIOB.



12.  MuUKpoCTpyKTYpHBIA aHalIM3 HAHOMATEPHUAJOB METOAOM  30HIOBOM
CKaHUPYIOIIEH MUKPOCKOIINH.

14. OmnpenesneHWe MarHUTHBIX CBOWCTB HAHOYACTHI[ HAa OCHOBE MAarHUTHOM
JKHJIKOCTH.

15. CunHTe3 HaHOYACTHUI[ U3 PACTBOPOB XHMHUUYECKHUX COCIUHEHHUM 30JIb-TeJIb
TEXHOJIOTHUEH.

16. Cunre3 yraepoaHbIX HAHOTPYOOK.

17. Metoasl nonyueHus: rpadeHa: MexaHu3M (pOpMHUPOBAHUS, MPEUMYIIIECTBA U
HEIOCTATKH.

18. MeTtozs! oTydeHUsT KBAHTOBBIX TOUEK.

19. CVD-Meronsl B Tmpolieccax IIOJYyYCHHS: HAHOYACTHI, HAHOIOKPBHITHH,
YTIEPOTHBIX HAHOCTPYKTYP.

20. HpI/IMeHeHI/IG JIa3CPHBIX TEXHOJIOTUM JJIA CHHTC3a HAaHOMATCPHAJIOB.

TDC6OBaHI/I$I K HOI/ICKOBO'I/ICCJ'ICI[OBaTCJ'IBCKOI\/’I pa60Te nmo tematuke «CuHTE3 M

AKCIEPUMEHTAIIBHOE HW3YYEHHE MHUKPO M HAHOMATEpHAIOB pa3JIMYHONW T'E€OMETPHH,
onpenesieHre GU3NIECKUX CBOMCTB U XMMHUYECKOTO COCTaBa MAaTEPHUAIIOBY

1. IIpoBecTr OTOOP UCXOTHBIX JAHHBIX.

2. ChopmynupoBaTh BBEICHUE, aKTYaJIbHOCTh HUCCIICIOBAHUH.

3. TloaroroBuTh aHATUTHYECKUN 0030p, COAEPKAMUNA KPATKyI0 TEOPHIO
OMHCHIBAEMOTO0 MeToAa (METOAOB) WM TEXHOJOTHUH (TEXHOJIOTHU) TOJYYCHHS
HaHOMaTepuayia U MeTojia (METOJI0B) UCCIIEAOBaHUS HAaHOMAaTepHuaa.

4. Onucatb OCHOBHBIE PpabOThI, coOJEpXKalie METOJUKY MOJy4eHUs
HaHOMAaTepHUalla U METOJIbl UCCJIEAOBaHUs MOJYYEHHOr0 HaHOMarepuasna. Pe3ynbrarsl
JIOJDKHBI COAEPIKATh ONMKCaHue, Tpa@UUYECKUil U paCUeTHBIA MaTepHUabl.

5. ChopmupoBaTh CIIUCOK UCIIOIH3yEMOU TUTEPATYPHI.

V. YueOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE OOecTiedeHne JUCIUILTUHbI
1) PexoMennyemast nureparypa

a) OcHOBHas JUTEpaTypa



1. Crapoctun B.B. Martepuansl u MeTOAbl HAHOTEXHOJIOTHH : yuebHOe mocodue / B.B.
Crapoctun; mox ob6m. pex. npod. JI. H. IlarpueeBa. — 2-e¢ uzn. — M.: BMHOM.
JlaGoparopus 3Hanui, 2012. — 431 c.

2. EBnokumoB A.A. [lomydyeHue u HCCIEIOBaHHE HAHOCTPYKTYp : JlabDOpaTOPHBIN
MPAaKTHKYM 110 HAHOTEXHOJIOTHSM : yueOHoe mocooue / A.A. EBIOKMMOB; 1Mo pe. Hil.-
kop. PAH, a.¢.-m.H., mpod. A. C. CuroBa. — M.: BUHOM. Jlabopatopus 3Hanwuii, 2011.
—l46.c.

3. MoparumoB .M. OCHOBBI KOMIBIOTEPHOTO MOJICIUPOBAHHUS HAHOCHUCTEM: y4eOHOE
nocobue / M1.M. Ub6parumos, A.H. Kosmos, 10.®d. Hazapos. — Caunkr-IletepOypr:
Jlanb, 2010. — 376 c.

4, Kob6asicu H. Beenenne B Hanorexnomyoruto / M. Kobascu, H. Kobascu; niep. ¢ sm.
A.B. Xauosina nox pen. JI.H. ITatpukeesa. — M.: BUHOM. Jlaboparopus 3nanuid, 2007.
—134c.

0) JlononHuTEeIBHAS TUTEpPATYpA
1. HanoTexHosoruu u crienuaibHble MaTepuaibl [ DIEKTPOHHBINA pecypc]: YuebHoe
nocooue st By30B / FO. I1. ConnieB. — HaHOTEXHOJIOTHY U CIIEMAIbHBIE MATEpPUAIBI.
— Cankrt-IlerepOypr: XUMUN3IAAT, 2017. — 336 c. — KHura HaxoauTcs B IIPEMUYM-
Bepcun ObC IPR BOOKS.
2. Hanotexnonoruu B anektponuke / FO.A. Yambirun; nox pen. FO.A. Yambiruna.

— M.: Texnocdepa, 2016. — 480 c. — URL: http://biblioclub.ru/ .

3. Boponos B.K. ®uszuka Ha mnepenome ThIcAaUeneTil. PU3NYECKUE OCHOBBI

HAHOTEXHOJIOTUM: y4eOHHK Jisi CTYACHTOB BY30B, OOYyYalOImMXCS MO TEXHUYECKUM

HaIpaBJICHUSIM TIOJTOTOBKM M €CTECTBEHHO-HAy4YHBIM crienuainbHocTsiM /  B.K.

Boponos, A.B. Ilogomtenos, P.3. Carnee. — M.: URSS: JINBPOKOM, 2011. — 429 c.
2) [IporpammHOe oOecrieueHne

a) cBo0oaHO pacupocTpanstomeecs [10

- Google Chrome — GecriaTHo

- Microsoft Express Studio 4 — 6ecruiatHo

- MiKTeX 2.9 — decruiatHo


http://biblioclub.ru/

- MPICH 64-bit — 6ecrnatao
- MSXML 4.0 SP2 Parser and SDK — GecrimatHo
- Adobe Acrobat Reader DC - 6ecrmatHO
- Java SE Development Kit 8 Update 45 (64-bit) - 6ecruratao
- Lazarus 1.4.0 - 6ecmiatHo
- Lego MINDSTORM EV3 - 6ecruiatHo
0) muuen3uonnoe 10
- Kaspersky Endpoint Security 10 qins Windows — AKT Ha nepenauy npaB Ne2129 ot 25
okTs10ps 2016 T.
- MS Office 365 pro plus - Akt nmpuema-tiepenayun Ne 369 ot 21 urons 2017
- Microsoft Windows 10 Enterprise - Akt npuema-niepenadn Ne 369 ot 21 utosst 2017
- Cadence SPB/OrCAD 16.6 - TocymapCTBEHHBI KOHTPAKT Ha IOCTaBKY
JUIEH3UOHHBIX MporpaMMHBbIX 1poaykToB 103 - I'K/09 ot 15.06.2009
- Origin 8.1 (OriginLab® Network License Certificate. Issued Date: December 3, 2009.
Issued by: Carol Hodge, Customer Service Coordinator)
3) CoBpemeHHbIe MpodecCHOHANIbHBIC 0a3bl JaHHBIX M WHGOPMAIIMOHHBIC
CIIPaBOYHBIE CUCTEMBI:
1. BBC«ZNANIUM.COM» www.znanium.com ;
2. OBC «YHuBepcuteTcKas OubnmuoTeka onnaita» https://biblioclub.ru/ ;
3. BBC «Jlanb» http://e.lanbook.com .

4) Ilepeyenr pecypcoB HUH(DOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON  CETH
«HTEepHEeT», HEOOXOAUMBIX JJI1 OCBOCHUS TUCIUTIIIUHBI:
1. KomMno3uTsl u HaHOCTPYKTYPBI. — Pexum JNOCTyIIa:

http://www.issp.ac.ru/journal/composites/russian.html

2. HanorexHojoruu u ux npuMeHenue — Pexxum mocryna: http://nanoblog.ru

3. HanorexHonoruueckoe cooOuiectBo — Hanomerp — Pexum poctyma:

http://www.nanometer.ru

4. TlompobHO 0 HaHOTexHoyorusix — HoBoctu — Pexum pgocrymna:

http://www.nanotechnology.org



http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://www.issp.ac.ru/journal/composites/russian.html
http://nanoblog.ru/
http://www.nanometer.ru/
http://www.nanotechnology.org/

5. Poccuiickuii 351€eKTPOHHBIA HAHOKYPHAJI (HAHOTEXHOJOTUH U UX MPUMEHEHHUE)

— Pesxxum nmocrtyma: http://www.nanojournal.ru

6. ®enepanbHbIi HaHOTIOPTANI — Peskum mocTyma: http://www.portalnano.ru

7. OnHO U3 KPYNHENIINX U3aTENbCTB HAYYHOH JIUTepaTypbl — Pexxum ocTymna:

https://www.elsevier.com/journals/title/all

VI. Meroauyeckne Marepuajbl JAJas O00y4alIIUXCA 10 OCBOEHHIO
JMCIUILINHBI

[Ipy wu3ydYeHUM OUCIUIUIMHBI OO0Y4YaloIMMCA I1€JIeCO00pa3HO  BBHIMIOIHATH
CIEAYIONINE PEKOMEH 1IN

1. 3ydyenue yueOHON MUCIMIUIMHBI TIOJPKHO BECTUCh CUCTEMATHYECKH.

2. Tlocne u3ydeHHs] KakKoOro-imOoO pasjena Mno y4eOHUKY WM KOHCHEKTHBIM
MaTepuajaM PEKOMEHAYETCSd MO MaMSITH BOCHPOU3BECTH OCHOBHBIE TEPMUHBI,
onpeeeHUs, MOHATHS pa3jena.

3. Ocoboe BHHMaHHE CIIEIyeT YICIUTh BBITIOJIHCHUIO WHIWBUTYIBHBIM
3Q/IaHUSIM Ha CaMOCTOSTEIIbHYIO PaboTy.

4. Bcs TemaTuka BOIPOCOB, M3Y4ae€MbIX CaMOCTOSITENILHO, 3aa€TCsl Ha JICKIUSIX
npernoaaBaresieM. M e MaroTcs MCTOYHUKH (B MEPBYIO OYEpeah BHOBb W3JIaHHBIC B
MepUOANYCCKONM HAayIHOM JUTeparype) s Oojiee ASTaIbHOTO IMOHUMAHHS BOIIPOCOB,
03BYUYEHHBIX Ha JICKIIUH.

[Ipu camocTosATENbHOM MPOPabOTKE Kypca 00ydaromuecs JOJKHBIL:

- MPOCMATPUBATh OCHOBHBIE OMpeIe/ICHUS U (haKThI,

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHSITUU MaTepual U Mpu
HEOOXOJIUMOCTH JOTIOJIHUTh €r0 ¢ YYeTOM pPEKOMEHJIOBAaHHOM II0 JIaHHOW TeMe
JTUTEPaTYPhI;

- M3yYUTh PEKOMEHJOBAHHYIO JINTEPATypy, MPHU HEOOXOAMMOCTH COCTaBISATH
TE€3MCHI, aHHOTALIMN M KOHCIIEKTHI Han0oJjiee BaXKHBIX MOMEHTOB;

- CaMOCTOSTEJIbHO BBINOJHATH 3aJaHus, AaHAJOTUYHbIE TMpeajiaraéMbiM Ha
3aHATHIX,

- UCIIOJIB30BaTh JJIsI CaMOITPOBEPKHU MaTCpUaJIbl (1)OH)18, OLCHOYHBIX CPCACTB.


http://www.nanojournal.ru/
http://www.portalnano.ru/
https://www.elsevier.com/journals/title/all

VI1l. MaTepuajibHO-TeXHUYeCKOe o0ecreyeHne

IIepeyeHb JIMIIEH3MOHHOTO

OcHallIEeHHOCTDL
. | MpOrpaMMHOro odecrne4eHus.
HanmenoBanme CIeNUAJbHBIX IOMeIIeHU i
. . PexBuU3UTHI
CHenMaJIbHbIX OMelleH Uit U MOMelleHUil 1A
CaMOCTOSITe/IbHOI padoThI TOATBEPATIAIONIEro
JOKYMEHTA
Jlexnmonnast aymutopust Ne | 1 Muk1epHbIit nyneT | Google Chrome — Gecruiatho
226 (170002 Tsepckas 06i., | Yamaha MG-124C Kaspersky Endpoint Security 10
r. Teepp, CamoBeiii mep., a. |2 AyauokomruiekT (Muk. | st Windows — AT Ha
35) NyJbT, aKyCT. YCHJIUTEINb, | nepenayy npas Ne2129 or 25
aKyCT. CHCTEeMa, paauocuc- | okTsaops 2016 r.
Tema) MS Office 365 pro plus - Akt
3 HWurepakTuBHas cucrema | npueMa-nepenadd Ne 369 or 21
SMART Board 660i4 utoiist 2017
4 MynsTUMeIuitHbIN mpoek- | Microsoft Windows 10
top Epson EB-4850WU c | Enterprise - Akt npuema-
IIOTOJIOYHBIM KpPEIUIEHUEM nepenaun Ne 369 ot 21 wurons
5 TenexommyHuKanuoHubIi | 2017
mkad [ITK-M-18.6.6-
3AAA c nonkamu
6 TenekoMMyHUKAIMOHHBIH
mikag HITK-M-18.6.6-
3AAA c nonkamu
7 OKpaH HaCTEHHBIN
ScreenMedia 213*213

(M082-08156)

8 Kommnsrorep iRU Corp 510
15-2400/4096/500/G210-
512/DVD-RW/WTS/
MOHHUTOP E-Machines
E220HQVB 21,5

9 KommiekTt y4eOHOI meOe-
i Ha 110 mocamoYHBIX MECT

ITomemenns 1Jisi CaMOCTOATEIBHOM padoThI:

Ilepeyensb JUIEH3NOHHOTO

HaumenoBanue OcHaneHHOCTh MOMeIeHHu 11 NPOrPaMMHOI0 O0ecTieYeHus].
NOMeLIeHHUi CaMoOCTOSITeIbHON PadoThl PexBu3nTHI

MOATBEPKAAIIEr0 JOKYMEHTA

[Tomerenue s | 1. Kommerorep RAMEC STORM | Adobe Acrobat Reader DC -
CaMOCTOSATEIBLHON C2D 4600/160Gh/ 256mB/DVD- | 6ecratHo
paboTHI, yueOnas | RW +Monutop LG TFT 17" | Cadence SPB/OrCAD 166 -

ayuTOpus s | L1753S-SF — 12 wir l'ocynapcTBeHHBI  KOHTpPakT —Ha
MPOBEJICHUS 3aHATUN | 2. MyJIbTUMEAUNHBIA KOMIUIEKT | TIOCTaBKY JINIIEH3NOHHBIX
JEKIIMOHHOTO THWIA, | yueOHOro kiacca (BapuanT Ne 2) | mporpammHbIXx mpoayktoB 103 -
3aHATUN [TpoekTop Casio XJ-M140, | TK/09 oT 15.06.2009
CEMUHApPCKOTO THUINA, | HACTEHHBIW mpoeki. skpaH Lumien | Google Chrome -  GecruiarHo
KYpCOBOT'O 180*180. moyroyx Dell N4050. | Java SE Development Kit 8 Update
MPOEKTUPOBAHUS CyMKa 15,6", MBIIb | 45 (64-bit) - OecIuIaTHo
(BBITIOJTHEHUS 3. Kommyrarop D-Link 10/100/ | Kaspersky Endpoint Security 10 st

KypcoBelX  pabort), | 1000mbps 16-potr DGS-1016D | Windows — Akt Ha nepeiady npas




IPYIIOBBIX u
WHBUTYaIbHBIX
KOHCYJIbTAILUH,
TEKYILEro KOHTPOJIS
U IPOMEKYTOUHOU
aTTecTaluu,
MPAKTHKH,
KoMnbrorepHsii
KJ1acc bu3uKo-
TEXHUYECKOTO
dakynpTera.
Komnerorepnas
nabopaTopus
POOOTOTEXHUUECKUX
cucreM Neda

(170002  Tsepckas
001., T. Tseps,
CanoBslii niep., a. 35)

4. Buneoxamepa IP-FALCON EYE
FE-IPC-BL200P, OwunJlaitn Tpeiin
000

5. Buneokamepa [P-FALCON EYE
FE-IPC-BL200P, OwnJlaiin Tpetin
000

6. JleMoHCTpanoHHOe
o0opy0BaHue
«LegoMidstormsEV3»
7. KomriexT yueObHoit mebenu

KOMIIJICKT

Ne2129 or 25 okrsaops 2016 .
Lazarus 14.0 -  OecruiatHo
Lego MINDSTORM EV3 -
OecIuIaTHo

Microsoft Express Studio 4 -
OecIuIaTHo

MiKTeX 2.9 — 6ecruiarso

MPICH 64-bit — 6ecrnarso
MSXML 4.0 SP2 Parser and SDK —
OecIuIaTHo

Microsoft Windows 10 Enterprise -
AxT npuema-tiepenauu Ne 369 ot 21
urost 2017

MS Office 365 pro plus - Axr
npuema-riepenaun Ne 369 or 21
ntorst 2017

VIll. CBenenusi 00 00HOBJIeHUN padoyell MPOrpaMMbl JTUCUUILTHHBI

o PexBusutel
OOHOBJICHHBIN pa3es
No AGOUCH IIDOIDAMML OrmnucaHue BHECEHHBIX JIOKYMEHTA,
IL.II. P nncunﬁnnﬁ){ o A3MEHEHUH YTBEPAUBLIETO
A3MEHEHUS
1.

2.




